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ABSTRACT 
This study examined the perceptions and knowledge of generational cohorts (Baby Boomer, 
Generation X, and/or Millennials) of elementary (K-5) educators regarding the use of technology 
for teaching and learning. The remarkable pace of the transition to digital-age learning 
environments has made it challenging for schools to build sustainable, program-wide systems for 
the purposeful use of educational technology during instruction (Stevens & South, 2016). This 
underscores the need for schools to prepare staff from every generational cohort to be confident, 
experienced, and ready to lead with technology in their classrooms (Stevens & South, 2016). The 
first research question was how do generational cohorts (Baby Boomer, Generation X, and/or 
Millennials) of K-5 Elementary educators use technology during teaching and learning 
experiences with students? The second research question was what perceptions do generational 
cohorts (Baby Boomer, Generation X, and/or Millennials) of K-5 elementary educators have 
regarding technology integration for teaching and learning? Fourteen K-5 Elementary teachers 
completed an online survey that measured constructs of TPACK and perceptions of technology 
integration. A simple analysis of variance (ANOVA) was used to determine if there were any 
statistically significant differences between the knowledge and perceptions of generational 
cohorts of K-5 elementary teachers. A correlational analysis was used to determine if there were 
any statistically significant relationships between constructs of TPACK and technology 
integration. Statistical analysis found significant differences between multiple generations at 
work and moderate-strong positive relationships between constructs of TPACK and perceptions 
of technology integration. Nevertheless, based on the findings of this study, Administrators 
should draw upon four generalized competencies in order to support all generations at work 
and accommodate and cope with rapid and continuous technological change, generate creative 
and innovative solutions for technological problems, act through technological knowledge both 
effectively and efficiently, and assess technology and its involvement with everyday life in the 
school community (Gagel, 1997).  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
   iv 
 
University of New England 
Doctor of Education 
Educational Leadership 
 
This dissertation was presented 
by 
 
 
Zachary A. Fodor 
 
 
It was presented on 
August 2, 2018 
and approved by: 
 
 
 
Ella Benson, Ed.D., Lead Advisor 
University of New England 
 
Heather Wilmot, Ed.D., Secondary Advisor 
University of New England 
 
Dr. Phil Collins, Ed.D., Affiliated Committee Member 
Chief Learning Officer, Otus LLC 
 
 
 
 
   
 
   v 
ACKNOWLEDGEMENTS 
 
 
I am grateful to my committee, Dr. Ella Benson, Dr. Heather Wilmot, and Dr. Phil Collins for 
their support, feedback, and time. I am appreciative of your personal and professional guidance 
during my journey at the University of New England and enduring spirit to help me grow as a 
professional, scholar, and person. I would also like to thank my family for always encouraging 
me to follow my dreams. I’d especially like to thank my loving wife, Brooke Marie. This journey 
would not have been possible without you and your support. I love you to the moon and back. 
Lastly, I’d like to dedicate this work to my son Lincoln. May you always follow your dreams and 
never give up. We are so proud of you.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
   vi 
 
TABLE OF CONTENTS 
 
 
CHAPTER 1 – INTRODUCTION……………………………………………………… 1 
 Statement of the Problem……………………………………………………….. 2 
 Purpose of the Study…………………………………………………………….. 3 
 Research Questions……………………………………………………………… 3 
 Conceptual Framework………………………………………………………….. 4 
 Significance……………………………………………………………………… 6 
 Definitions of Terms……………………………………………………….......... 7 
 Conclusion……………………………………………………………………..... 10 
CHAPTER 2 – LITERATURE REVIEW………………………………………………..    11 
 Selected Review of the Literature……………………………………………….. 11 
 Objective……………………………………………….........................................   11 
 Theoretical Framework………………………………………………...................   11 
 Generations at Work………………………………………………................ .......   12 
  Baby Boomers (1946-1964) ……………………………………………...   13 
  Generation X (1965-1981) ……………………………………………… 14 
  Millennials (1982-1999) ……………………………………………….... 15 
  Multiple Generations in the Workplace…………………………….......... 18 
 
 
 
 
   
 
  vii 
Teacher Development ………………………………………………...................     20 
  Perception……………………………………………….......................... 21 
Life Course Theory………………………………………………............ 22 
  Cognitive Constructivist Theory…………………………………………    23 
Design Thinking………………………………………………................. 25 
  Adult Learning……………………………………………….................... 26 
 Technology Literacy………………………………………………....................... 27 
Pedagogical Content Knowledge (PCK) ………………………................ 28 
Technological Pedagogical Content Knowledge (TPACK)........................ 29 
Digital Native vs. Digital Immigrant........................................................... 30 
Barriers to Technology Integration.............................................................. 31 
Conclusion………………………………………………........................................  32  
CHAPTER 3 – METHODOLOGY……………………………………………….............. 34 
 Setting ……………………………………………….............................................. 34 
 Participants/Sample………………………………………………......................... 36 
 Data………………………………………………..................................................  36 
 Analysis………………………………………………............................................ 38 
 Participant Rights………………………………………………............................. 39 
 Potential Limitations of the Study………………………………………………....  40 
Conclusion………………………………………………........................................  40 
CHAPTER 4 – RESULTS………………………………………………........................... 41 
 Analysis Method………………………………………………...............................  41 
 
   
 
  viii 
 
 Presentation of Results ………………………………………………..................... 44 
Simple Analysis of Variance…………………………................................. 44 
Correlational Analysis…………………………........................................... 80 
Summary……………………………………….......................................................  105 
Technology Knowledge (A) ………………………………………............  105 
Technology Pedagogical Knowledge (B) ……………………....................  108 
Technology Content Knowledge (C) …………………………...................  112 
Technology Pedagogy Content Knowledge (D)  ……………….................  114 
CHAPTER 5 – CONCLUSIONS……………………………………………….................  116 
Interpretation of Results ………………………………………………................... 117 
Research Question 1 ………………………………………………......................... 117 
Research Question 2 ………………………………………………......................... 118 
Implications ………………………………………………...................................... 119 
Recommendations for Action ………………………………………………........... 120 
Recommendations for Further Study..……………………………………………... 122 
Conclusion ………………………………………………........................................ 123 
References ………………………………………………………........................................ 124 
Appendix A. SURVEY……………………………………………….................................. 138 
Appendix B. EMAIL REQUEST TO PARTICIPATE IN STUDY……………………….. 146 
Appendix C. CONSENT FOR PARTICIPATION IN RESEARCH……………………..... 147 
 
 
   
 
  ix 
LIST OF TABLES 
1. (A1) Summary.............................................................................................................. 45   
2. (A1) ANOVA............................................................................................................... 45 
3. (A2) Summary.............................................................................................................. 46 
4. (A2) ANOVA............................................................................................................... 46 
5. (A3) Summary.............................................................................................................. 47 
6. (A3) ANOVA............................................................................................................... 47 
7. (A4) Summary.............................................................................................................. 48  
8. (A4) ANOVA............................................................................................................... 48 
9. (A5) Summary.............................................................................................................. 49 
10. (A5) ANOVA............................................................................................................... 49 
11. (B1) Summary.............................................................................................................. 50 
12. (B1) ANOVA............................................................................................................... 50 
13. (B2) Summary.............................................................................................................. 51   
14. (B2) ANOVA............................................................................................................... 51 
15. (B3) Summary.............................................................................................................. 52  
16. (B3) ANOVA............................................................................................................... 52 
17. (B4) Summary.............................................................................................................. 53 
18. (B4) ANOVA............................................................................................................... 53 
19. (B5) Summary.............................................................................................................. 54  
20. (B5) ANOVA............................................................................................................... 54 
 
   
 
  x 
 
21. (B6) Summary.............................................................................................................. 55 
22. (B6) ANOVA............................................................................................................... 55 
23. (B7) Summary.............................................................................................................. 56   
24. (B7) ANOVA............................................................................................................... 56 
25. (C1) Summary.............................................................................................................. 57 
26. (C1) ANOVA............................................................................................................... 57 
27. (C2) Summary.............................................................................................................. 58   
28. (C2) ANOVA............................................................................................................... 58 
29. (C3) Summary.............................................................................................................. 59   
30. (C3) ANOVA............................................................................................................... 59 
31. (C4) Summary.............................................................................................................. 60   
32. (C4) ANOVA............................................................................................................... 60 
33. (D1) Summary.............................................................................................................. 61   
34. (D1) ANOVA............................................................................................................... 61 
35. (D2) Summary.............................................................................................................. 62   
36. (D2) ANOVA............................................................................................................... 62 
37. (D3) Summary.............................................................................................................. 63   
38. (D3) ANOVA............................................................................................................... 63 
39. (D4) Summary.............................................................................................................. 64 
40. (D4) ANOVA............................................................................................................... 64 
41. (E1) Summary.............................................................................................................. 65  
 
   
 
  xi 
  
42. (E1) ANOVA................................................................................................................ 65 
43. (E2) Summary............................................................................................................... 66 
44. (E2) ANOVA................................................................................................................ 66 
45. (E3) Summary............................................................................................................... 67 
46. (E3) ANOVA................................................................................................................ 67 
47. (F1) Summary............................................................................................................... 68   
48. (F1) ANOVA................................................................................................................ 68 
49. (F2) Summary............................................................................................................... 69   
50. (F2) ANOVA................................................................................................................ 69 
51. (F3) Summary............................................................................................................... 70 
52. (F3) ANOVA................................................................................................................ 70 
53. (G1) Summary.............................................................................................................. 71 
54. (G1) ANOVA............................................................................................................... 71 
55. (G2) Summary.............................................................................................................. 72 
56. (G2) ANOVA............................................................................................................... 72 
57. (G3) Summary ............................................................................................................. 73 
58. (G3) ANOVA............................................................................................................... 73 
59. (H1) Summary.............................................................................................................. 74  
60. (H1) ANOVA............................................................................................................... 74 
61. (H2) Summary ............................................................................................................. 75 
62. (H2) ANOVA............................................................................................................... 75 
 
   
 
  xii 
 
63. (H3) Summary .............................................................................................................. 76 
64. (H3) ANOVA................................................................................................................ 76 
65. (I1) Summary................................................................................................................. 77  
66. (I1) ANOVA.................................................................................................................. 77 
67. (I2) Summary................................................................................................................. 78   
68. (I2) ANOVA.................................................................................................................. 78 
69. (I3) Summary................................................................................................................. 79  
70. (I3) ANOVA.................................................................................................................. 79 
71. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Vision (E) and Technology Knowledge (A)............................................... 80 
 
72. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Vision (E) and Technological Pedagogical Knowledge (B)....................... 81 
 
73. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Vision (E) and Technological Content Knowledge (C).............................. 83 
 
74. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Vision (E) and Technology Pedagogical Content Knowledge (D)............. 84 
 
75. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Access (F) and Technology Knowledge (A)............................................... 85 
 
76. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Access (F) and Technological Pedagogical Knowledge (B)....................... 86 
 
77. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Access (F) and Technological Content Knowledge (C).............................. 88 
 
78. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Access (F) and Technology Pedagogical Content Knowledge (D)............. 89 
 
79. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Beliefs (G) and Technology Knowledge (A)............................................... 90 
 
 
   
 
  xiii 
 
80. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Beliefs (G) and Technological Pedagogical Knowledge (B)....................... 91 
 
81. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Beliefs (G) and Technological Content Knowledge (C).............................. 93 
 
82. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Beliefs (G) and Technology Pedagogical Content Knowledge (D)............. 94 
 
83. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Professional Development (H) and Technology Knowledge (A)................ 95 
 
84. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Professional Development (H) and Technological Pedagogical Knowledge 
(B)................................................................................................................................... 96 
 
85. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Professional Development (H)) and Technological Content Knowledge (C) 
........................................................................................................................................ 98 
 
86. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Professional Development (H) and Technology Pedagogical Content 
Knowledge (D)............................................................................................................... 99 
 
87. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Time (I) and Technology Knowledge (A)................................................... 100 
 
88. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Time (I) and Technological Pedagogical Knowledge (B)........................... 101 
 
89. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Time (I) and Technological Content Knowledge (C).................................. 103 
 
90. Correlation Coefficients (r) and Level of Significance (p) Between Technology 
Integration Time (I) and Technology Pedagogical Content Knowledge (D)................. 104 
 
91. Interpreting A Correlation Coefficient........................................................................... 105 
 
 
 
 
 
  
  
1 
1 
CHAPTER ONE 
INTRODUCTION 
 Understanding the technological pedagogical content knowledge and perceptions of 
elementary (K-5) staff can provide opportunities for schools to thrive in the hyper connected 
world that education is now entering and influence the value and relevance of technology for 
teaching and learning (Koehler, Mishra, & Cain, 2013). While schools may utilize technology to 
track student behavior, enter grades, deliver assessments, and analyze student achievement data, 
it is critical for educational leaders in K-5 schools to understand the knowledge and perceptions 
of instructional staff to better support teacher development with technology (Koehler, Mishra, & 
Cain, 2013).  
According to Molenda and Pershing (2017) education is a dynamic world that is 
transforming daily and the very survival of organizations is contingent on their abilities to learn 
and adapt to changing conditions. As organizational leaders seek to adapt to changing conditions 
and strengthen the school community’s capacity to use technological tools, it is necessary for 
them to assess the strengths and needs of their technology implementation and staff capacity to 
use technology for teaching and learning (Illinois Department of Education, 2017).   Likewise, 
teachers practice their craft in highly complex classroom contexts that require them to constantly 
shift and evolve their understanding of technology tools (Koehler, Mishra, & Cain, 2013).   As 
such, effective teaching depends on flexible access to rich, well-organized, and integrated 
knowledge from different domains including knowledge of pedagogy, knowledge of subject 
matter (content) and knowledge of technology (Koehler, Mishra, & Cain, 2013).   
Therefore, this type of study will examine the technological pedagogical content 
knowledge of generational cohorts (Baby Boomer, Generation X, and/or Millennials) in the K-5 
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school community and put into context the perceptions of teachers who integrate technology 
during the learning process (Darney, 2017; Economides & Papamitsiou, 2014; Pentland, 2014). 
Statement of the Problem 
 According to Stevens and South (2016), the remarkable pace of the transition to digital-
age learning environments has made it challenging for schools to build sustainable, program-
wide systems for the purposeful use of educational technology during instruction.  For example, 
three years ago, just one third of districts in the nation had access to high-speed broadband in 
their schools and classrooms. Now, 81% of schools have access to high-speed broadband.  The 
increase in digital technologies, such as computers, tablets, and software applications are usable 
by teachers in many different ways, rapidly changing, and often opaque (the inner workings are 
hidden from users) (Koehler, Mishra, & Cain, 2013). Additionally, social and institutional 
contexts can be unsupportive of teachers’ efforts to integrate technology into their work when 
educators have inadequate experience with using digital technologies for teaching and learning 
(Koehler, Mishra, & Cain, 2013). This underscores the need for schools to prepare staff from 
every generational cohort (Baby Boomer, Generation X, and/or Millennials) to be confident, 
experienced, and ready to lead with technology in their classrooms (Stevens & South, 2016).   
According to Twenge, Campbell, Hoffman & Lance (2010), generational cohorts include 
individuals born around the same time who share distinctive social or historical life events during 
critical developmental periods.  Many teachers earned degrees at a time when educational 
technology was at a very different stage of development than it is today and acquiring a new 
knowledge base and skill set can be challenging (Koehler, Mishra, & Cain, 2013). As such, the 
problem to be studied is, how can schools support all generations of teachers and better align and 
  
   
 
   
3 
articulate expectations around the effective use of digital technologies for teaching and learning? 
(Koehler, Mishra, & Cain, 2013; Stevens & South, 2016).     
Purpose of the Study 
 While teachers may work in a wide range of settings and cultural contexts with different 
types of access to resources, they are often tasked with utilizing technological tools to better 
meet student needs (Stevens & South, 2016).  The purpose of this study is to understand how 
staff appreciate technology and identify the value and relevance of using technology for teaching 
and learning (Koehler, Mishra, & Cain, 2013; Twenge, et al., 2010).  By examining concepts 
from the expectancy, life course, generational cohort, and cognitive constructivist theories, 
educational leaders can better understand the influence of life experiences on generational 
groups’ knowledge and perceptions of technology and draw-upon the similarities and differences 
that exist between all generations to develop better teacher development opportunities.  
Research Questions 
 Guiding this research is the overarching question, how can schools support all 
generations of teachers and better align and articulate expectations around the effective use of 
digital technologies for teaching and learning? (Koehler, Mishra, & Cain, 2013; Stevens & 
South, 2016).  In order to gain both social and institutional context of teachers’ technological 
pedagogical content knowledge and efforts to integrate technology into their work, the following 
research questions were posed: 
• How do generational cohorts (Baby Boomer, Generation X, and/or Millennials) of K-5 
elementary educators use technology during teaching and learning experiences with 
students?   
  
   
 
   
4 
• What perceptions do generational cohorts (Baby Boomer, Generation X, and/or 
Millennials) of K-5 elementary educators have regarding technology integration for 
teaching and learning? 
Conceptual Framework 
 Theoretical concepts derived from the expectancy, life course, generational cohort, 
cognitive constructivist, and technological pedagogical content knowledge (TPACK) theories 
explained the influence of life experiences and generational groups’ knowledge and perception 
towards technology. Concepts from cognitive science, path-goal theory, adult learning, and 
design thinking explained teacher perceptions regarding technology integration likely influenced 
by situational factors of the organizational environment and behaviors demonstrated by school 
leaders in organizations (Lunenburg & Ornstein, 2008).    
 According to House and Mitchell (1975) the expectancy theory stated that an individual's 
attitudes or behavior can be predicted from the degree to which the job, or behavior, is seen as 
leading to various outcomes (expectancy) and the evaluation of these outcomes.  People are 
satisfied with their job performance if they think it leads to things that are highly valued, and 
they work hard if they believe that effort leads to things that are highly valued. This type of 
theoretical rationale can be used to predict a variety of phenomena, such as why individuals 
behave the way they do or how an individual’s behavior influences motivation (House & 
Mitchell, 1975).   
 Furthermore, teacher knowledge, skills, and dispositions with educational technology can 
be influenced by four types of leader behaviors that make up the path-goal theory of leadership 
(Lunenburg & Ornstein, 2008).  A directive leader lets staff know what is expected of them and 
often request that teachers follow rules and regulations (Lunenburg & Ornstein, 2008).  A 
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supportive leader is concerned with the wellbeing of staff and frequently go out of the way to 
make the work environment more enjoyable (Lunenburg & Ornstein, 2008). A participative 
leader consults with teachers and use staff ideas during the decision-making process. Lastly, an 
achievement-oriented leader sets challenging goals for teachers and emphasizes excellence in 
performance (Lunenburg & Ornstein, 2008).  
 The path-goal theory of leadership is relevant to this study because the theory is that the 
leader's behavior will be motivational to staff, increase effort, and complement the organizational 
environment by providing the coaching, guidance, support and rewards necessary for effective 
performance (House & Mitchell, 1975).  It is important for the organizational leader to identify 
both the personal characteristics and life experiences of multi-generational cohorts in order to 
overcome environmental pressures and demands that each cohort must cope with in order to 
accomplish the work goals of the organization (House & Mitchell, 1975).  By analyzing 
relationships between variables such as leader behavior and perceptions regarding the barriers of 
technology integration, school leaders can likely overcome challenges and improve the school 
community’s capacity to use technological tools effectively (House & Mitchell, 1975; Stevens & 
South, 2016).  
 Additionally, when leaders design an approach related to technology integration, they 
should assist staff in assimilating new information about technology to existing knowledge and 
enable them to make appropriate modifications to their existing intellectual frameworks 
(Berkeley Graduate Division, n.d.). The knowledge of using technology to implement 
constructivist teaching methods transforms a teacher into a facilitator of thinking and influences 
their view of knowledge, view of learning and view of motivation for teaching (Koh, Chai, & 
Tsai, 2014; Berkeley Graduate Division, n.d.). Likewise, the cognitive constructivist theory is 
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relevant to this study because constructivism conveys the notions that learning is influenced by 
the people, tools and practices of a teacher’s environment (Koh, Chai, & Tasai, 2014). By 
honoring the idea that technology integration efforts and teacher development should be 
designed and structured for particular subject matters in specific classroom contexts, new 
approaches to overcoming barriers of technology integration can support all generations of 
educators (K-5) embrace diverse contexts of teaching and learning with technology in school 
communities (Koehler, Mishra, & Cain, 2013).  
Significance 
 This study was significant because it examined how leaders in one district supported 
teacher development and improved technological knowledge, skills, and dispositions toward the 
use of technology in the educational experience (Darney, 2017). This insight is significant 
because it can assist school leadership in examining the effects of technology on generational 
cohorts and how organizational vision, access, professional development, and time influence 
teachers’ attitudes and beliefs toward the use of technology in the classroom (Stevens & South, 
2016).  
According to Twenge, et al. (2010), each generation is influenced by broad forces that 
create common value systems distinguishing them from people who grew up at different times 
and this emergent data economy holds substantial promises for use in education because the 
main driver is the vision of improved quality, effectiveness, and efficiency of the learning 
processes (Drachsler & Greller, 2012).  Because technology develops and evolves at a rapid 
pace, teachers should be provided with ongoing, job-embedded opportunities designed to 
maintain and grow their ability to use technology to transform learning (Stevens & South, 2016).  
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Moreover, situational factors of the organizational environment can influence the type of 
leadership behaviors demonstrated by school leaders in organizations as they seek to implement 
sustainable, program-wide systems of professional learning that have the potential to create more 
effective learning experiences, accelerate competence development, and increase collaboration 
between professional learners (Lunenburg & Ornstein, 2008; Stevens & South, 2016).  
According to the National Center for Education Statistics (2018), Principal leadership is one of 
the most important factors affecting the use of technology in classrooms.  Additionally, 
Principals who exhibit leadership are instrumental in modeling the use of technology in 
classrooms, they understand how technology can support best practices during instruction, and 
they provide teachers with guidance (Kincaid & Feldner, 2002). Furthermore, the Office of 
Technology Assessment (1995) found that Principals who are knowledgeable about technology 
and technological issues are important advocates for the integration of technology into schools 
and crucial in determining whether or not teachers will integrate technology (Sandholtz, 
Ringstaff, and Dwyer, 1997). Lastly, effective administrators also ease tensions among teachers 
and foster teacher collaboration rather than competition when they develop a shared vision for 
the future with teachers (Sandholtz, Ringstaff, and Dwyer, 1997). 
Definitions 
 
 A number of key terms have been used to describe and explain multiple generations at 
work, technological pedagogical content knowledge, and educational technology.  The terms 
have been defined below for a beneficial understanding of research. 
 Andragogy: The art and science of helping adults learn (Bear, 2012; Knowles, 1980). 
Administrator: For the purposes of this study, an administrator is defined as a state-
certified educational professional, whose responsibilities include the management and 
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supervision of a school building or part of a school building, programming for students with 
and/or without disabilities, and supervising general education and/or special education teachers, 
paraprofessionals, and maintenance staff.  An administrator makes the primary decisions about 
the functioning, programming, and opportunities available in the school in which they are fully 
or partially responsible for. The term administrator is used interchangeably with building level 
principal or principal (Wilmot, 2018). 
 Baby Boomer: Individuals in the Baby Boomer cohort are born between 1946-1964 
(Twenge, et al., 2010).  The youngest members of the generation are 54 years old and the oldest 
members are now 72 years old. 
Cognitive Constructivist Theory: Constructivism postulates that individuals and groups 
develop knowledge as they make sense of their experiential worlds (Maclellan & Soden, 2004). 
For the purposes of this study, cognitive constructivism refers to teachers that construct their 
own meanings and understandings of technology by engaging in the interplay between existing 
knowledge and beliefs about technology and their new knowledge and experiences with 
technology (Richardson 1997, 2003; Schunk, 2004). 
 Design Thinking: Embracing critical-thinking and decision-making to solve problems 
(Garmire & Pearson, 2006). 
Digital Immigrant: Individuals who were not born into the digital world but have, at 
some later point in their lives, become fascinated by and adopted many or most aspects of the 
new technology (Prensky, 2001).  
Digital Native:  Individuals who have spent their entire lives surrounded by technology 
(Prensky, 2001). 
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Digital Technologies: Technologies, including educational technologies, developed for 
gathering, manipulating, classifying, storing, and retrieving information (Garmire & Pearson, 
2006). 
Generational Cohort: Generational cohorts include individuals born around the same 
time who share distinctive social or historical life events during critical developmental periods 
(Twenge, et al., 2010). 
 Generation X: Individuals from the Generation X cohort are born between 1965-1981 
(Twenge, et al., 2010). The youngest members of the generation are 37 years old and the oldest 
members are now 53 years old.   
Life Course Theory: The life course theory reveals how educational leaders can guide 
groups of individuals born around the same time and who share distinctive social or historical 
life values to a state of self-autonomy with technology in the classroom (O’Shea, 2006). 
 Millennials: Individuals from the Millennial cohort are born between 1982-1999 
(Twenge, et al., 2010). The youngest members of the generation are 19 years old and the oldest 
members are now 36 years old.   
Pedagogical Content Knowledge (PCK): Pedagogical Content Knowledge (PCK) 
integrates domain knowledge and pedagogical knowledge into an understanding of how 
particular aspects of subject matter can be organized, adapted and represented for instruction 
(Voogt & McKenney, 2016). 
Teacher: For the purposes of this study, a teacher is defined as a state-certified 
educational professional, whose responsibilities include the instruction of students with and/or 
without disabilities and supervising general education and/or special education students.  A 
teacher makes the primary decisions about the instructional and curricular resources that are 
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available to students in the classroom which they are fully or partially responsible for. The term 
teacher is used interchangeably with educator (Wilmot, 2018).  
 Technology Literacy: The ability to accommodate and cope with rapid and continuous 
technological change, being able to generate creative and innovative solutions for technological 
problems, the ability to act through technological knowledge both effectively and efficiently, and 
the ability to assess technology and its involvement with everyday life (Gagel, 2007). 
Technological Pedagogical Content Knowledge: An accepted framework for 
understanding what teachers must know and be able to do to integrate technology into teaching 
(Williamson, 2015).  Teachers need more than technology training to use technology 
successfully in their classrooms. They also need to understand how technology can support 
students’ acquisition of content knowledge and how technology can support their own successful 
teaching practices and pedagogy (Williamson, 2015). 
Conclusion 
 By studying the technological pedagogical content knowledge and perceptions of 
generational cohorts within organizations, leadership can influence dynamic digital age learning 
cultures and transform organizations that desire to realize change using educational technology 
in the learning process (Sengupta, 2004; Stevens & South, 2016).  Further analysis of literature 
in Chapter 2 provides a better understanding of the depth, breadth, and complexity of 
generational cohorts, teachers interacting with educational technology, adult learning theories, 
and reveal the adaptability, complexity, autonomy and coherence of the organization and its 
procedures to embrace new ideas and change the behavior of all the people in a school network 
(Sengupta, 2004; Stevens & South, 2016).   
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CHAPTER TWO 
SELECTED REVIEW OF THE LITERATURE 
As educational leaders study generational differences among staff in their K-12 school 
community, they can develop strategies to improve educator knowledge, skills, and dispositions 
toward the use of educational technology during instruction (ISTE, 2017b; Kark & Dijk, 2007).  
According to Saba (2013), more organizational leaders are interested in the study of generational 
differences because there is a need to manage people from several different generations, to better 
adapt the workplace to a multigenerational workforce, to attract and retain new talent, and to 
identify the working conditions that will lead to positive attitudes and behaviors among all 
workers. In order to better understand the depth, breadth, and complexity of teachers interacting 
with educational technology, leaders should explore common values that exist between 
generational cohorts while simultaneously building upon the TPACK framework to explain how 
teacher understanding of educational technologies produce effective teaching with technology 
(ISTE, 2017b; Pentland, 2014).  
Objective 
 This selected review of the literature examined generational cohorts at work, ways that 
educational leadership effects change in the school community, and factors that impact adult 
learning and technology integration.  
Theoretical Framework 
 
 Studying differences among generational cohorts in the school community put into 
context the role of technology in the educational process. Saba (2013) states that numerous 
studies have shown that employees’ needs are different at the start of their career, in mid-career 
and at the end of their career. This study highlighted the importance of focusing on workers’ 
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career needs.  These needs can vary depending on age and the stage in the teacher’s career cycle 
(Saba, 2013). Further conceptualization of work values can reveal if generational cohorts think 
they are capable of performing their work with technology, if they believe the inclusion of 
technology during instruction will result in a certain outcome, and if they believe that the payoffs 
for utilizing technology are worthwhile (Clausen, 2007; Northouse, 2015; Twenge, et al., 2010).  
As a result, the life course theory can describe how significant social and historical events and 
experiences shape the behavior and technology integration beliefs of generations of individuals 
within organizations and the path-goal theory of leadership can describe how leaders support and 
effect change in multigenerational organizational communities (Koehler, Mishra, & Cain, 2013; 
ISTE, 2017a; Saba, 2013).  
Generations at Work 
 Multigenerational workforces exist in elementary schools across the nation and Yang and 
Guy (2006) state that generational perceptions are assumed to affect work-related motivation. 
Since each generation is influenced by broad forces that create common value systems 
distinguishing them from people who grew up at different times, leaders can identify patterns 
and trends about how technology and human nature are interrelated (Yang & Guy, 2006).  To 
continue building an understanding of the technology integration beliefs of teachers, school 
leaders should identify factors that influence the way people view, perceive, and interpret their 
work environment (Yang & Guy, 2006).  While leaders can develop inclusive strategies to 
support individuals who share distinctive social or historical life values, there are benefits and 
challenges to supporting multiple generations in the workplace (Twenge, et al., 2010).  
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Baby Boomers (1946-1964) 
 According to Twenge, et al. (2010) the Baby Boomer generation consists of individuals 
born from 1946 until 1964. The youngest members of the generation are 54 years old and the 
oldest members are now 72 years old.  Becton, Walker, and Jones (2014) state that Baby 
Boomers have had a strong generational presence and influence on society while often exhibiting 
achievement-oriented behaviors, independence, respect of authority, loyalty, and attachment to 
organizations. Reaching adulthood about the time that astronauts successfully landed on the 
moon gave them self-confidence and caused them to feel like heroes capable of changing the 
world (Yang & Guy, 2006).  At the same time, they witnessed the hippie culture, the enactment 
of the Civil Rights Act, dramatic changes in women's status, as well as the erosion of trust in 
government that accompanied the cultural and political angst from the Vietnam War (Yang & 
Guy, 2006).  
According to Stanley (2006), through a lifetime of experiences and coping skills, 
Boomers have a spirit of adaptability and often pass along invaluable job skills while at the same 
time maximizing the production process (p. 3).  According to Jacobson (2007), Boomers’ intense 
work ethic and their competitive nature cause this generation to be loyal to their company. 
Freedman (2008) states that the Boomers now function as the backbone of education, health care, 
non-profits, the government, and others sectors essential to national well-being. Boomers are 
also serving as the glue of society by bringing both entrepreneurship, innovation, and their 
accumulated skills from the first half of working life to the workplace (Freedman, 2008, p. 4).   
Stanley (2006) further states that all employees, including Boomers, should be trained on 
new technology.  Boomers can learn about new technology and should be afforded the 
opportunity to be part of all new operational systems (Stanley, 2006, p. 4). New skills and 
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increased education open new doors for Boomers, who actively reflect their merging reality in 
the workplace. Boomers are not only focused on work but are also using their experiences and 
prior knowledge to acquire new know-how in the workplace (Freedman, 2008).  
Rainie (2012) describes how Baby Boomers use technology and explores generational 
differences in the use of the Internet and mobile devices. According to Rainie (2012), 75% of 
Boomers, aged 57-65, use the Internet, 84% own a cell-phone, 61% own a desktop computer, 
49% own a laptop computer, and 14% own a tablet device. According to Zickuhr (2011), cell 
phones are by far the most popular devices among American adults and desktop computers are 
more prevalent with Baby Boomers.  Zickuhr (2011) further states that 60% of Boomers use a 
cellphone to take a photo, 49% use a cellphone to send or receive text messages, 22% of 
Boomers use a cellphone to send or receive email, 15% of Boomers use a cellphone to access the 
Internet, and 11% of Boomers use a cellphone to play a game or record a video. 
Generation X (1965-1981) 
 
 According to Twenge, et al. (2010) Generation X consists of individuals born from 1965 
until 1981. The youngest members of the generation are 37 years old and the oldest members are 
now 53 years old.  This generation is defined by life experiences such as economic uncertainty, 
recessions, high unemployment, inflation, downsizing, and high divorce rates among their 
parents (Becton, Walker, & Jones, 2014). According to Egri and Ralston (2004), individuals 
from Generation X exhibit more openness to change and are often self-directed in the workplace.  
According to Jacobson (2007), Generation X thinks of themselves as free agents in a 
mobile workforce and are independent.  Often times, providing Generation X with more room 
for developmental growth and promotion within the workplace can encourage productivity based 
on challenges and opportunities to build new skills (Jacobson, 2007). Furthermore, Jacobson 
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(2007) states that Generation Xers are adept at technology and this adeptness allows them to 
work in ways considered non-traditional.  According to Rainie (2012) 89% of Generation X, 
aged 35-46, use the Internet, 94% own a cell-phone, 67% own a desktop computer, 63% own a 
laptop computer, and 23% own a tablet device.  According to Zickuhr (2011), 83% of Generation 
X uses a cellphone to take a photo or to send or receive text messages, 42% of Generation X uses 
a cellphone to access the Internet, 39% of Generation X uses a cellphone to record video, and 
35% of Generation X uses a cellphone to send or receive email. 
According to Tulgan (2000), because of Generation X’s social, economic, and cultural 
history, this generation has been acutely focused on career issues since childhood.  Generation 
Xers are eager to make lasting contributions to institutions that welcome and value employee 
investment and when managed properly. Additionally, Generation Xers are willing to go the 
extra mile since they are fiercely independent and entrepreneurial due to a fostered sense of 
personal danger from their childhood (Tulgan, 2000, p.52). 
Millennials (1982-1999) 
 According to Twenge, et al. (2010), the Millennial generation consists of individuals born 
from 1982 until 1999. The youngest members of the generation are 19 years old and the oldest 
members are now 36 years old.  According to Becton, Walker, & Jones (2014) Millennials are 
the first ‘high-tech’ generation, having never known life before mobile devices. Millennials are 
the most racially and ethnically diverse of the four generations and as a result, they are thought to 
value diversity and change (Mitchell, 1998; Patterson, 2005). Rainie (2012) describes how 
Millennials use technology and explores generational differences in the use of the Internet and 
mobile devices. According to Rainie (2012) 93% of Millennials, aged 18-34, use the Internet, 
96% own a cell-phone, 55% own a desktop computer, 70% own a laptop computer, and 23% 
  
   
 
   
16 
own a tablet device. According to Zickuhr (2011) 94% of Millennials use a cellphone to send or 
receive text messages, 91% of Millennials use a cellphone to take a picture, 63% of Millennials 
use a cellphone to access the Internet, 57% of Millennials use a cellphone to play a game or 
record a video, and 52% of Millennials use a cellphone to send or receive emails. 
Rodriguez & Hallman (2013) state that broad characterizations of Millennials as digital 
natives aim to indicate that this generation of teachers are savvy with technology, always online, 
and uber-connected.  These views highlight technology and community connectedness as 
defining what it means to be a Millennial; however, they also tend to obscure attention to the 
ways that shifting global social, economic, and political dynamics are influencing what diversity 
is and means for Millennials (p. 66). According to Gee (2004), Millennial workers continually 
adapt to social, economic, and technological changes in the workplace. Although it is critical to 
adapt to technological change and be responsive to it within the workplace, it is also critical to 
also evaluate Millennial teachers’ identities and experiences to support both the linguistically and 
culturally complex environments of K-12 classrooms (Enright, 2011; Laughter, 2011; Rodriguez 
& Hallman, 2013).  
 Myers & Sadaghiani (2010) state that as Millennials continue to enter the workplace, 
there is widespread speculation and some concern about how Millennials’ predispositions and 
behaviors, including their communication orientations and skills, will affect other organizational 
cohorts. Both Alsop et al. (2009) & McGuire et al. (2007) state that Millennials’ characteristics 
may complicate, and potentially disrupt, workplace interactions with members of other 
generations, thus negatively affecting coworkers and organizational processes. For example, 
popular perception is that Millennials are impatient, self-important, and disloyal, among other 
unattractive qualities, as described from an organizational standpoint (Hill, 2008; Howe and 
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Strauss, 2007; Jacobson, 2007, Myers & Sadaghiani, 2010). There also are popular depictions of 
Millennials’ purported admirable attributes from organizations’ perspectives, including beliefs 
that they are more accepting of diversity than were past generations, have capabilities with 
advanced communication and information technologies, have the ability to see problems and 
opportunities from fresh perspectives, and are more comfortable working in teams than were past 
generations (Howe and Strauss, 2000; Gorman et al., 2004; Myers & Sadaghiani, 2010, Tapscott, 
1998; Zemke et al., 2000). 
 Both Chao et al, (1994) and Van Maanen & Schein (1979) state that the first significant 
hurdle Millennials encounter is their socialization into the organization.  McPhee & Zaug (2000) 
state that the ongoing, interactional communication processes among members during 
socialization has been termed membership negotiation. Member negotiation is the intentional and 
unintentional processes through which individuals engage, disengage, and accomplish reciprocal, 
but still asymmetrical, influence over the intended meanings of an individual’s participation in 
organizational functions (McPhee & Zaug, 2000).  Since Millennials prefer open communication 
and in some cases, become privy to strategic and other information, they can become more 
informed, more competent, and thus better partners with their organizations (Myers & 
Sadaghiani, 2010).  Furthermore, Millennials’ comfort with new media technologies suggests 
that they bring to the workplace potentially beneficial characteristics related to the use of digital 
technologies and may even change the way older generations, and Millennials themselves, 
perceive and use digital technologies.  According to Rogers (2003), uncertainty is inherent in the 
diffusion and implementation of technologies in organizations, and organizational members 
typically look to reduce their uncertainties about these processes by consulting with influential 
others, or lead users.  Both Myers & Sadaghiani (2010) and Gorman et al. (2004) state that 
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Millennials can support their organization’s implementation of workplace technology and build 
competitive advantages for their organizations as a result of their intimate relationship and 
extensive experience with digital technologies. In effect, Millennials could become resident 
experts concerning technology, offering other generations opinions about what works, what can 
work, and how the organization can utilize technology to improve operations (Myers & 
Sadaghiani, 2010; Gorman et al., 2004).  Nevertheless, Contractor et al. (1996) states that since 
organizational members influence and help shape each other’s perceptions and use of media 
through social processes, we can expect that Millennials will influence the use of digital 
technologies within organizations as they enter and negotiate membership in the workplace      
(p. 452). 
Multiple Generations at Work 
 According to the Baird (2016) a multigenerational study found that Baby Boomers, 
Generation X, and Millennials share similar opinions of the workplace.  First, multigenerational 
career goals and expectations are similar.  Nearly 25% of Millennials surveyed locally want to 
make a positive impact on their organization.  Similarly, 21% of Generation X and 23% of Baby 
Boomers also want to make a positive impact on their organization.  Additionally, Millennials, 
Generation X, and Baby Boomers are interested in working with diverse groups of people (Baird, 
2016).  
 All three generational cohorts agree that inspirational leadership, a clearly articulated 
organizational vision, work/life balance and flexibility, performance-based recognition and 
promotions, freedom to innovate, and collaborative work environments are important qualities 
that engage multiple generations in the workplace (Baird, 2016). When asked to rank the top 
three attributes of leaders in the workplace, multiple generations favored leadership that was 
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ethical and fair, transparent and readily shares information, and dependable and consistent 
(Baird, 2016). According to Baird (2016), Millennials want a manager who’s ethical and fair and 
also values transparency and dependability.  Generation X employees are almost as likely to 
want a leader who provides pats on the back, and Baby Boomers are more likely to want a leader 
who solicits their views (Baird, 2016). 
 More than half of Millennials believe, like their Generation X colleagues, that leadership 
is most qualified to make business decisions.  Baby Boomers, by contrast, feel far less compelled 
to include others or worry about seeking consensus and are more skeptical about whether 
leadership knows best (Baird, 2016).  As Baby Boomers are accustomed to making decisions on 
their own, this generation may find it difficult to shift to a more collaborative culture, which can 
cause tension between older and younger employees (Baird, 2016).  This presents an opportunity 
for organizational leadership to capitalize on the desire of multiple generations in the workplace 
to consult a variety of resources to inform their decisions because having the aptitude and tools 
to make decisions quickly is essential as the organizational landscape becomes more 
interconnected and complex (Baird, 2016).  
 As employees from multiple generations have embraced technology in the workplace, 
this study found that organizations are slow to implement new applications (Baird, 2016). 
Multiple generations in the workplace can identify obstacles that keep their organizations from 
adopting the latest technologies and according to Baird (2016), the biggest barrier cited by every 
generation is the fear of the impact these changes will have on organizational practices.  
Employees of all ages appreciate how critical technology is to the success of their business or 
organization (Baird, 2016). They also know that when an organization is slow to implement new 
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technologies, it competitiveness erodes and working for the best enterprise in their field ranks as 
a top career goal for Baby Boomers, Generation X, and Millennials (Baird, 2016).  
Teacher Development 
 Educational leaders who analyze the concerns, ideas and problems of larger social 
perspectives and multiple generations at work can initiate structure and consideration in response 
to staff needs (House, 1971; Saba, 2013). According to Sagie & Koslowsky (1994), from a path-
goal perspective, a leader attempts to initiate structure in the work environment to influence 
workplace behavior and performance. While it is not always possible to anticipate an 
individual’s behavior in a given situation based on their values, the educational leader should 
attempt to measure the collective values of all generational cohorts in order to translate attitudes, 
perception, and behavior to specific goals related to technology integration knowledge, skills, 
and action (Saba, 2013). Likewise, educational leaders should construct teacher development that 
requires forward-thinking, creative, and open-minded use of technology for the sake of 
advancing student learning and understanding (Koehler, Mishra, & Cain, 2013).   
Jang & Chen (2010) state that teachers should be equipped with the ability to integrate 
and design the curriculum and technology for innovative teaching.  Furthermore, Jang & Chen 
(2010) emphasize the importance of teacher development with technology and concluded that 
teacher educators need to explicitly teach how staff interactions with technology and content can 
transform the learning process. Shulman (1987) proposes that technological pedagogical content 
knowledge might pass through the processes of comprehension, transformation, instruction, 
evaluation, reflection and new comprehension. Thus, peer coaching can provide a community of 
practice for teachers to integrate new skills and strategies in classroom practice (Joyce & 
Showers, 1995).  Peer coaching also provides a community of practice for a group of individuals, 
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who share such commonalities like interests, knowledge, experiences, perspectives, behaviors, 
and practices to be active learners through social interaction and interpret, transform, and 
internalize new knowledge (Jang & Chen, 2010).  Like the cognitive constructivist theory, Joyce 
& Showers (1995) expanded their view of peer coaching for learning to occur in collaborative 
environments so that individuals can observe instruction firsthand. This way leaders can provide 
professional growth and learning opportunities for teachers to improve their teaching and 
learning of technology collaboratively. 
Perception 
 According to Cunningham (1989), perception involves a network of values, feelings, 
memories, concepts, expectations, and beliefs. Both Hew & Brush (2006) postulate that beliefs 
can be defined as premises or suppositions about something that is felt to be true (Calderhead, 
1997; Richardson, 1996). According to Calderhead (1996), teacher beliefs, as well as teacher 
knowledge and teacher thinking, comprise the broader concept of teacher cognition.  Likewise, 
beliefs about teaching and learning (pedagogical beliefs) and beliefs about technology can 
influence teacher attitudes and perceptions regarding the use of technology for teaching and 
learning (Ertmer, 2005; Windschitl & Sahl, 2002).  
Mueller et al. (2008) states that although computer related variables, in general, continue 
to impact on teachers’ ability to integrate technology, it is positive experiences with computers in 
the classroom context that build a teacher’s belief in computer technology and confidence in its 
potential as an instructional tool (p. 1533). Bandura (1997) further states that the most powerful 
way to affect self-efficacy belief change in teachers is to acknowledge personal mastery and 
vicarious experiences.  Past experiences have developed “an intuitive screen,” through which 
new information and experiences are now filtered (Goodman, 1988).  This may explain why two 
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teachers who know the same things about technology might believe different things about its use 
(Nespor, 1987).  
Nespor (1987) further describes beliefs as relying on episodic memory, with information 
being drawn from personal experiences or cultural sources of knowledge. Early episodes or 
events, then, have the potential to color perceptions of subsequent events, especially if early 
experiences are particularly unique or vivid (Nespor, 1987). This is readily illustrated when we 
consider how initial experiences with computers, especially traumatic or negative experiences, 
can shape teachers’ subsequent encounters for years to come, despite great efforts to persuade 
them differently (Ertmer, 2005). By understanding teacher perception regarding the use of 
technology for teaching and learning, leaders can develop a deeper understanding of the 
complexity involved in teachers’ learning to teach with digital technologies, while appreciating 
and respecting the need to bridge multiple cultures of teaching and learning environments 
(Geertz, 1983; Levin & Wadmany, 2008, p. 235). 
Life Course Theory 
 According to Elder (1994), the life course theory is sensitive to the consequences of life 
experiences and events. Clark, et. al. (2011) state that, as people age and move through stages in 
life, behavior is dependent on the learning and internalization of role expectations. 
Likewise, O’Shea (2006) states that throughout life individuals are confronted with new life 
situations to which they must adapt.  As education is a means of effecting life change and 
achieving a state of self-autonomy, individuals may feel they lack the necessary qualifications 
and skills to pursue a meaningful career in a modern technological society (O’Shea, 2006). 
According to Elder (1994), studying the differences among generational cohorts can help to 
better understand individuals as they interact with changing environments. If educational leaders 
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can understand how life experiences and events shape the beliefs of their staff, leadership can 
encourage human agency with technology in the classroom (Elder, 1994). By examining the life 
course theory, educational leaders can guide groups of individuals born around the same time 
and who share distinctive social or historical life values to a state of self-autonomy with 
technology in the classroom (O’Shea, 2006). O’Shea (2006) further states that while engaged in 
educational programs, individuals are provided with the opportunity to re-evaluate one’s talents 
and preferences.  Since aging is as a dynamic process linking biographical time as it intersects 
with changing social and historical contexts, understanding the life course perspective can assist 
educational leaders in understanding how social and environmental change molds the 
knowledge, skills, and dispositions of staff in their school community (Riley 1979; Elder 1974; 
1994; Elder and Johnson 2003).  
Cognitive Constructivist Theory 
 According to Yilmaz (2008) learning theories are indispensable for effective and 
pedagogically meaningful instructional practices. Constructivism postulates that knowledge is 
developed by individuals and groups as they make sense of their experiential worlds (Maclellan 
& Soden, 2004). Likewise, teachers can construct their own meanings and understandings of 
technology by engaging in the interplay between existing knowledge and beliefs about 
technology and their new knowledge and experiences with technology (Richardson 1997, 2003; 
Schunk, 2004). According to Yilmaz (2008), previously constructed knowledge implies that 
teachers are intellectually generative individuals with the capacity to pose questions, solve 
problems, and construct theories and knowledge about instruction as they develop their thinking 
about effective teaching with technology.  According to Loyens & Gijbels (2008) constructivism 
is a view of learning that considers the learner as a responsible, active agent in their knowledge 
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acquisition process. In general, constructivist-learning environments contains several features 
that are believed to promote effective learning. The importance of collaborative learning 
environments is critical in constructing new knowledge.  Similarly, learning situations should 
resemble authentic instructional experiences with technology.  By interacting with technology, 
teachers can solve problems and represent ideas about learning with technology in context 
(Loyens & Gijbels, 2008). Furthermore, there appears to be a gap between educational practice 
and theory of constructivism. Previous research has demonstrated that constructivist-learning 
environments do not always show the expected learning outcomes. This gap poses an 
opportunity for educational leaders to investigate the aspects of constructivist learning 
environments in teacher development with technology and answer the following question, “What 
happens in constructivist learning environments and does it work?” (Loyens & Gijbels, 2008, p. 
354).  This information should allow educational leaders to take stock of a variety of variables 
influencing the learning process so they can construct teacher development and adult learning 
opportunities that take into account factors such as approaches to learning, perceptions of 
technology demands, technology preferences, conceptions of learning, personal and role interest 
with technology, self-regulated strategy development, and differences in how teachers from all 
generational cohorts use technology for teaching and learning (Loyens & Gijbels, 2008, p. 354). 
 As organizational leaders examine the benefits and challenges of multiple generations 
working together, supporting employees as individuals rather than generational stereotypes can 
help organizations best leverage digital natives’ capabilities with technology (Baird, 2016). 
Placing too much emphasis on employee age can cause organizations to lose sight of individual 
preferences and skills sets that transcend generational clichés (Baird, 2016). Additionally, leaders 
that foster a collaborative culture where employees are encouraged to contribute new ideas and 
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are active participants in the decision-making process, often find themselves with a team of 
enthusiastic employees that are influential in shifting the culture of an organization with 
technology (Baird, 2016). As educational leaders work with multiple generations it is critical for 
introspection to occur so leadership can formulate an honest assessment of their own strengths 
and weaknesses (Baird, 2016). By making sure that all employees understand the organizational 
vision, they will ensure that employees know how they fit within the overarching vision for 
organizational success and inspire a more engaged workforce that considers creative ways to 
connect more often and more effectively employees (Baird, 2016). 
Design Thinking 
 According to Razzouk & Shute (2012), being successful in today’s highly technological 
and globally competitive world requires a person to develop and use a different set of skills than 
were needed before.  One of these skills is called design thinking (p. 330). Design thinking can 
be an integral part of 21st century education since it involves creative thinking in generating 
solutions for problems (Razzouk & Shute, 2012). Furthermore, as teachers examine relationships 
between instruction and technology, the growing extent to which individuals experience success 
is seen as depending on having skills like creative thinking and problem solving with technology 
in the workplace (Razzouk & Shute, 2012).  
When evaluating technological literacy, one can find many parallels with design thinking. 
According to Garmire & Pearson (2006), design is a very practical form of the process relevant 
to technological literacy since individuals continually practice behaviors like brainstorming, 
information gathering, testing preliminary ideas, and analyzing test results (p. 33).  According to 
Garmire & Pearson (2006), this development of knowledge and technological literacy includes 
both factual knowledge and conceptual understanding. By embracing critical-thinking and 
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decision-making dimension from design thinking, educational leaders can attempt to relate to the 
way teachers approach technological issues and provide meaningful teacher development 
opportunities through adult learning (Garmire & Pearson, 2006).  
Adult Learning 
According to Moore (2010), the ultimate goal of adult learning is to make the educational 
experience as valuable to the learner as possible and to create a desire to expand the learning and 
many variables can affect adult learning. Different teaching styles, learning styles, motivation for 
participating in learning, cultural factors, and numerous life experiences provide a resource for 
teachers to draw upon when learning in their organizations (Moore, 2010).  Educational leaders 
that draw upon the andragogical model, or the art and science of helping adults learn, can 
identify four assumptions of adult learners as they work to implement technology during 
instruction (Bear, 2012; Knowles, 1980). The four assumptions of adult learners are that a) adult 
learners often move from dependence to self-direction while learning, b) draw upon experiences 
during the learning process, c) improve learning readiness as they adapt to developmental tasks, 
and d) shift from subject-centeredness to performance-centeredness as they develop knowledge 
and confidence (Bear, 2012; Knowles, 1980).   
According to Moore (2010), quite often, adult learners come into a learning situation with 
the knowledge of learning-how-to-learn.  According to Smith (1982), learning-how-to-learn is 
possessing, or acquiring, the knowledge and skill to learn effectively in whatever learning 
situation one encounters (p. 19). With the advances in educational technology and the eruption in 
dissemination of information through communication and informational technologies (CITs), 
adult education is changing with the rapid expansion of self-directed learning (Knowles, 1990). 
When individuals take the initiative, with or without the help of others, in diagnosing their 
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learning needs all the while choosing and implementing the appropriate learning strategies, they 
can take control of the goals and purposes of learning and assume ownership of the learning 
process (Knowles, 1975, p. 18; Knowles, 1998, p. 135).  
Likewise, Moore (2010) states that the concepts related to adult learning, such as 
justifying beliefs or behaviors, changing beliefs or behaviors, as well as the drive to gain new 
and essential knowledge requires that adult learners be familiar with and apply critical thinking 
techniques (p. 7). Two preeminent benefits of thinking critically are providing the adult learner 
with a systematic approach to evaluating subject matter and providing the same systematic 
approach to evaluating discussions and problems (Moore, 2010). To support teachers as 
intellectually generative individuals with the capacity to pose questions, solve problems, and 
construct theories and knowledge about instruction as they develop their thinking about effective 
teaching with technology, educational leaders should provide opportunities for adult learners to 
learn about technology in everyday situations so the learning is immediately applicable to the 
adult learners’ life (Bear, 2012; Yilmaz, 2008).  This way the adult learner can employ a system 
of skills and attitudes that allow the learner to arrive at a sound conclusion about the role of 
technology during instruction (Moore, 2010). 
Technology Literacy 
 As teachers begin to implement various information and communication technologies 
into their instruction, understanding technology literacy means more than hands-on skill in using 
technology (Bugliarello, 2000; Wonacott, 2001). Both Garmire & Pearson (2006) state that a 
technologically literate person must understand the basic nature of technology, such as that 
technology shapes, but is also shaped by society, and should understand fundamental concepts, 
such as trade-offs and the balance between costs and benefits. 
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Gagel (1997) further states that inherent technological literacy would include four 
generalized competencies. The four generalized competencies include the ability to 
accommodate and cope with rapid and continuous technological change, being able to generate 
creative and innovative solutions for technological problems, the ability to act through 
technological knowledge both effectively and efficiently, and the ability to assess technology and 
its involvement with everyday life (p. 25).  
Likewise, the International Society for Technology in Education (ISTE) (2017b) states 
that all educators should continually improve their practice by learning from and with others and 
exploring proven and promising practices that leverage technology to improve student learning. 
This way, teachers can set professional learning goals to explore and apply pedagogical 
approaches made possible by technology and reflect on their effectiveness during instruction 
(ISTE, 2017b).  
Pedagogical Content Knowledge (PCK) 
Pedagogical Content Knowledge (PCK) integrates domain knowledge and pedagogical 
knowledge into an understanding of how particular aspects of subject matter can be organized, 
adapted and represented for instruction (Voogt & McKenney, 2016). According to Shulman 
(1986) implications of knowledge and deep understanding can influence the predictability and 
uniformity of behavior (p. 13). As educational leaders think about the knowledge of their 
teachers, with special emphasis on content knowledge, subject matter content knowledge, and 
pedagogical content knowledge, it is critical to explain why information and communication 
technology is deemed warranted, why it is worth knowing, and how it relates aspects of teaching 
and learning, both within the discipline and without, both in theory and in practice (Shulman, 
1986).  
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Both Voogt & McKenney (2016) state that empowering teachers for effective technology 
integration does not mean that they need to know the technological pedagogical content 
knowledge (TPACK) framework but implies that teachers need to understand how to shape 
instructional practices in which technological, content and pedagogical knowledge are embedded 
(p. 70).  As teachers begin to integrate digital technologies during instruction, leaders should 
anticipate why technology is central to a discipline whereas another may be somewhat 
peripheral. This will be important in subsequent pedagogical judgments by teachers regarding 
the relative impact of technology on the curriculum (Shulman, 1986, p. 9). 
Technological Pedagogical Content Knowledge (TPACK) 
 According to Koehler, Mishra, and Cain (2013) the development of technological 
pedagogical content knowledge is critical to effective teaching with technology.  Educational 
leaders can examine the relationships between content, pedagogy, and technology to account for 
the extent and quality of educational technology integration in their organizations (Koehler, 
Mishra, & Cain, 2013).  According to Shulman (1986) a teacher’s content knowledge includes 
concepts, theories, ideas, organizational frameworks, evidence and established practices toward 
developing knowledge in their field(s). As the teacher interprets the subject matter, they will find 
multiple ways to represent and adapt instructional materials to build upon students’ prior 
knowledge (Shulman, 1986). Likewise, certain ways of thinking and working with technology 
require that teachers understand instructional strategies for integrating technology broadly 
enough to apply it productively at work and in their everyday lives (Koehler, Mishra, & Cain, 
2013).  Understanding the impact of technology on the practices and knowledge of teaching is 
critical to developing the appropriate technological tools for educational purposes since the 
choice of technology as a tool in the instructional process affords and constraints the types of 
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content and ideas that can be taught (Koehler, Mishra, & Cain, 2013).  Technological content 
knowledge therefore is the understanding of the manner in which technology and content 
influence and constrain one another.  Teachers should understand which specific technologies 
are best suited for addressing subject-matter learning and how the contact dictates or perhaps 
even changes the technology (Koehler, Mishra, & Cain, 2013).  According to Duncker (1945) 
teachers need to reject functional fixedness and develop skills to look beyond most common uses 
for technologies, reconfiguring them for customized pedagogical purposes. This may be 
challenging for teachers who are either digital natives or digital immigrants.  
Digital Native vs. Digital Immigrant 
Prensky (2001) states that the single biggest problem facing education today is that our 
digital immigrant instructors, who speak an outdated language (that of the pre-digital age), are 
struggling to teach a population that speaks an entirely new language (p. 3). According to 
Prensky (2001), digital immigrants are those individuals who were not born into the digital world 
but have, at some later point in our lives, become fascinated by and adopted many or most 
aspects of the new technology. In comparison, many of today’s teachers have spent their entire 
lives surrounded by technology and are often called digital natives.  Digital natives are those 
individuals who are native speakers of the digital language of computers, video games and the 
Internet (Prensky, 2001).  It is critical to note that determining whether a teacher is a digital 
native or digital immigrant cannot be determined only by the generational cohort the teacher 
belongs to. Regardless, both digital natives and digital immigrants need support so that they can 
improve their technological knowledge, skills, and dispositions toward the use of technology 
during instruction and learn to communicate in the language and style of their students (Darney, 
2017; Prensky, 2001).   
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Barriers to Technology Integration 
 Ertmer (2005) states that teachers today realize the importance of integrating technology 
into their curricula, but their efforts are often limited by both external and internal barriers. 
According to Bauer & Kenton (2005), research in the past decade has shown that computer 
technology is an effective means for widening educational opportunities, but most teachers 
neither use technology as an instructional delivery system nor integrate technology into their 
curriculum (p. 520). External barriers to technology integration are described by Ertmer (1999) 
as being extrinsic to teachers and include lack of access to computers and software, insufficient 
time to plan instruction, and inadequate technical and administrative support.  Internal barriers to 
technology integration include beliefs about teaching, beliefs about computers, established 
classroom practices, and unwillingness to change (Ertmer, 1999). While many external barriers 
may be eliminated by securing additional resources and providing computer-skills training, 
confronting internal barriers requires challenging one's belief systems and the institutionalized 
routines of one's practice (Ertmer, 1999).  
Ertmer & Offtenbreit-Leftwich (2010) state that, as with other professionals, we expect 
teachers to use technology in ways that extend and increase their effectiveness but, in general, 
teachers are hesitant to adopt curricular and/or instructional innovations (Ponticell, 2003). 
Although teachers might believe that technology helps them accomplish professional and/or 
personal tasks more efficiently, they are reluctant to incorporate the same tools into the 
classroom for a variety of reasons including the lack of relevant knowledge, low self-efficacy 
and existing belief systems (Ertmer, 2005; Hew & Brush, 2007; Lawless & Pellegrino, 2007; 
Mueller et al., 2008; Subramaniam, 2007).  
  
   
 
   
32 
To use technology to facilitate student learning, teachers need additional knowledge and 
skills that build on, and intersect with, constructs of technological pedagogical content 
knowledge (Bauer & Kenton, 2005). A study by Wozney, Venkatesh, and Abrami (2006) found 
that one of the two greatest predictors of teachers’ technology use was their confidence that they 
could achieve instructional goals using technology. This suggests that time and effort should be 
devoted to increasing teachers’ confidence for using technology, not just to accomplish 
administrative and communicative tasks, but to achieve student learning objectives (Bauer & 
Kenton, 2005). Furthermore, teachers’ use of technology for teaching and learning depends on 
the interlocking cultural, social, and organizational contexts in which they live and work 
(Somekh, 2008, p. 450). Both Zhao and Frank (2003) noted that a technology innovation was 
less likely to be adopted if it deviated too greatly from the existing values, beliefs, and practices 
of the teachers and administrators in the school. One of the difficulties associated with 
introducing technology into the classroom is that it “consistently destabilizes the established 
routines of classroom life including norms of time and space (Somekh, 2008, p. 452).  Since 
teachers’ knowledge and beliefs appear to interact with the existing culture to create action, if the 
individual anticipates that he/she will not be able to achieve the desired outcomes due to 
constraints imposed by personal or contextual factors, he/she will likely halt the specific action 
or not even undertake it at all (Bauer & Kenton, 2005).  
Conclusion 
 Whitaker, et al. (2015) stated that educators are more energized than before about 
teaching, learning and leadership. Much of this energy comes from the intentional decision to 
reach beyond the scope of traditional connections to a broader network.  The contributions of 
literature to the field of life course theory, generational cohort theory, cognitive constructivist 
  
   
 
   
33 
theory, and technological pedagogical content knowledge contribute to the rethinking of 
education in the age of technology.  Leaders should think about how all generational cohorts 
(Baby Boomer, Generation X, and/or Millennials) utilize educational technology, the similarities 
and differences between cohorts, and structure teacher development to improve the knowledge, 
skills, and disposition of staff with technology (Brinkerhoff, 2006). Chapter 3 describes how the 
data was gathered and analyzed for the study. 
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CHAPTER THREE 
METHODOLOGY 
 This study determined the significant perceptions and knowledge that exist among 
generational cohorts (Baby Boomer, Generation X, and/or Millennial) regarding the use of 
technology for teaching and learning.  As teachers follow a systematic plan aligned with a shared 
vision for school effectiveness and student learning through the infusion of digital learning 
resources, this study drew upon quantitative research design methods, to establish relationships 
between teacher knowledge of technological pedagogical content knowledge (TPACK) and 
teacher perceptions of technology integration (Creswell, 2014; ISTE, 2017b).  By understanding 
teachers’ technological pedagogical content knowledge (TPACK) and perceptions of technology 
integration, educational leaders can assess the strengths and needs of their technology 
implementation and staff capacity to use technological tools during instruction (Illinois 
Department of Education, 2017). 
Setting 
This study examined elementary teachers (grades Kindergarten to Fifth Grade) in an 
Illinois school district.  For the purposes of this study, the district is named District A. District A 
is located within a suburb of the city of Chicago. District A has three schools; two elementary 
schools, and one middle school.  
District A’s student enrollment is approximately 1,500 students. Thirty-six percent of 
students are considered low income. The state of Illinois collects demographic information on 
the student body, including percentage of students who live in low income households. Students 
ages 3 to 17 meet the low-income criteria if they receive or live in households that receive public 
aid from SNAP (Supplemental Nutrition Assistance Program) or TANF (Targeted Assistance for 
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Needy Families); are classified as homeless, migrant, runaway, Head Start, or foster children; or 
live in a household where the household income meets (USDA) guidelines to receive free or 
reduced-price meals (Illinois State Board of Education, 2017). Additionally, the percentage of 
students belonging to a particular racial/ethnic group are 52.4% white, 23.7% Hispanic, 18.4% 
Asian, 2.1% Black, 2.0% two or more races, 1.2% American Indian, and 0.2% Pacific Islander. 
There are 124 teachers in District A. There are up to 50 Kindergarten to Fifth grade 
teachers in District A. The percentage of teachers in District A belonging to a particular 
racial/ethnic group are 92% white, 4.8% Hispanic, and 3.2% Asian. Likewise, approximately 
20.9% of teachers in District A have a Bachelor’s Degree and 79.1% of teachers have a Master’s 
Degree or higher. Those interested in becoming a teacher in Illinois must complete an approved 
teacher education program at an accredited institution. Elementary school teachers must hold a 
bachelor’s degree in elementary education while high school teachers need a bachelor’s degree 
in a secondary subject area such as mathematics, science, or English. Some districts may require 
a master's degree for certain positions.  According to the National Center for Education Statistics 
(NCES, 2010), the number of teachers in the United States who hold a master’s degree has 
almost doubled over the past 50 years, with half of all teachers in the United States currently 
holding master’s degrees. Across the nation, school districts offer monetary rewards to those 
teachers who hold advanced degrees, with the increase in salary averaging 11% (Illinois Report 
Card, 2017; National Council on Teacher Quality, 2010). 
The researcher previously worked with staff in District A in his professional role at an 
educational technology company. 
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Participants/Sample 
This study consisted of a random sample size made up of 12-15 elementary (kindergarten 
to fifth grade) teachers.  Each individual within the sample population had equal probability of 
participating in the study.  Likewise, with randomization, a representative sampling within each 
generational cohort population provides the ability to generalize to a population (Creswell, 
2014.)  The sample design for this population was multistage where groups of generational 
cohorts are identified first on the survey and then data gathered within them (Creswell, 2014). 
The number of participants ensured that saturation existed among the sample (Guest, Bunce, & 
Johnson, 2006).  This sample aligned with the purpose of the study because the research 
compared and contrasted the knowledge and perceptions of staff across different generations.   
Data 
Each teacher completed an online survey (Appendix A) that measures technology 
knowledge, technological content knowledge, technological pedagogical knowledge, 
technological pedagogical content knowledge, and perceptions of technology integration. A 
survey design provided a quantitative description of trends, attitudes, or opinions of each 
population by studying a sample of the population (Creswell, 2014). The survey did not collect 
identifying information (first name, last name, email, IP address, etc.) of research participants. 
This way the researcher could not link individual responses with participants’ identities and also 
ensured confidentiality and anonymity among participants (Virginia Tech University, 
Institutional Review Board. (n.d.). Also, the dependent variables were identified on the survey by 
alphabetical-numeric identifiers so that participants are not oriented to the variable constructs 
when answering the survey questions.  For the purposes of this study, the alphabetical letters on 
the survey represented the dependent variables below: 
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1. Teachers' Knowledge of Teaching and Technology 
 
A. Technology Knowledge (TK) 
B. Technological Pedagogical Knowledge (TPK) 
C. Technological Content Knowledge (TCK) 
D. Technology Pedagogy Content Knowledge (TPACK) 
2. Technology Integration 
E. Vision 
F. Access 
G. Beliefs 
H. Professional Development 
I. Time 
 
Next, each participant selected membership in one generational group based on the 
description. The participant chose the group that they identify with most in the workplace. Each 
title (Baby Boomer, Generation X, Millennial) was removed from the description so that 
participants were not oriented to the generational group when answering the survey questions.  
Participants then answered 35 multiple choice questions that are rated on a five-point Likert-type 
scale.     
The following descriptions were used to describe characteristics of each generation at 
work.  Each definition has been described below for the beneficial understanding of research: 
1. Baby Boomer (54-72 years old): I am independent and respect authority in my 
organization. I have an intense work-ethic and I like to share innovative ideas 
with my colleagues. 
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2. Generation X (37-53 years old): I am always willing to go the extra mile in the 
workplace. I am most productive when I have opportunities to learn and develop 
new skills. 
3. Millennials (19-36 years old): I am able to adapt to changes in the workplace and 
I see problems and opportunities from fresh perspectives. I am comfortable 
working in teams/groups to accomplish tasks. 
Items were from the Survey of Preservice Teachers' Knowledge of Teaching and 
Technology instrument developed by Schmidt, et al. (2009) and the Technology Integration 
Survey developed by Kopcha (2012). The information gathered from the cross-sectional survey 
provided a rapid turnaround in data collection and demonstrated the teachers’ technological 
pedagogical content knowledge (TPACK) and significant beliefs about educational technology 
affected by organizational factors (Creswell, 2014).  
Analysis 
 Each item response that measured the teachers’ technological pedagogical content 
knowledge was rated on a five-point Likert-type scale ranging from "strongly disagree" (1) to 
"strongly agree" (5).  For each construct, the participant’s responses were averaged. For example, 
the 5 questions under Technology Knowledge were averaged to produce one Technology 
Knowledge Score (Schmidt et al, 2009).   
 Each item response that measured the teachers’ perceptions of technology integration was 
rated on a five-point Likert-type scale ranging from "strongly disagree" (1) to "strongly agree" 
(5). For each construct, the participant’s responses were averaged. For example, the 3 questions 
under Vision were averaged to produce one Vision Score.  Higher scores represented the 
presence of conditions that facilitated technology integration; lower scores represented the 
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presence of conditions that made technology integration more challenging for teachers (Kopcha, 
2012).  
First, the mean scores of each construct were compared to one another in order to 
determine a simple analysis of variance.  Since each participant only completed the instrument 
one time, the simple analysis of variance determined differences among each generational group 
regarding their knowledge of technological pedagogical content knowledge and perceptions of 
barriers to technology integration (Salkind, 2014).  Any analysis of variance reflected differences 
between individuals within groups and between groups themselves (Salkind, 2014).   
Next, correlation coefficients were calculated to determine the relationships between each 
construct of technological pedagogical content knowledge and technology integration for each 
generational group (Salkind, 2014).   
Participant Rights 
Based on the nature of research, approximately 15 teachers were informed of minimal 
risks involved in the study. An email, Appendix B, was distributed to each participant in order to 
obtain informed consent and assure confidentiality as required by the ethical treatment of human 
subjects in social research.  Each participant was provided with the contact information of the 
researcher so that participants could send questions and comments about the study (Wilmot, 
2018). 
  The informed consent form, Appendix C, detailed the data gathering procedures, how 
the data was anonymized, and how there were no foreseeable risks or additional costs that may 
result from participation in the study (Wilmot, 2018). Additionally, each teacher was informed 
that there would be no consequences or repercussions if the participant decides to withdraw from 
or opt out of the study at any time.  
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Each participant marked a checkbox on the survey to indicate that they agreed to 
participate in the study and that they read and understood the informed consent form.  
Potential Limitations of the Study 
Potential limitations of the study included a small setting and geographical boundaries.  
The study took place at two district elementary schools. This was a potential limitation because 
of the limited number of staff that were available to be participants in the study. Additionally, the 
research studied kindergarten, first, second, third, fourth, or fifth grade teachers. The grade levels 
included in the study could be potential limitation because of the access and type of information 
and digital technologies that are available to elementary staff. Other potential limitations of the 
study included geographical boundaries. The district is located in the Chicago suburbs.  The 
district’s annual spending on education per student, local socio-economic factors, and access to 
technological resources in the community can all impact the ability of schools to utilize 
technology for instructional purposes. 
Conclusion 
Chapter 4 will present the data that was gathered and analyzed. This chapter reveals the 
significant knowledge and perceptions that exist among generational cohorts related to the use of 
digital technologies for teaching and learning.  
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CHAPTER FOUR 
RESULTS 
This chapter explains how the survey data was interpreted and organized. Further 
articulation of the types of tests that were carried out for quantitative data analysis are explained. 
The purpose of this quantitative research was to explore the overarching question, how can 
schools support all generations of teachers and better align and articulate expectations around the 
effective use of digital technologies for teaching and learning? (Koehler, Mishra, & Cain, 2013; 
Stevens & South, 2016).  In order to gain both social and institutional context of teachers’ 
technological pedagogical content knowledge and efforts to integrate technology into their work, 
the following research questions guided the study:  
1. How do generational cohorts (Baby Boomer, Generation X, and/or Millennials) of K-5 
elementary educators use technology during teaching and learning experiences with 
students?   
2. What perceptions do generational cohorts (Baby Boomer, Generation X, and/or 
Millennials) of K-5 elementary educators have regarding technology integration for 
teaching and learning? 
Analysis Method 
This section explains how the survey data was interpreted and organized for analysis. For 
this study, statistical analysis was completed in Microsoft Excel. Statistical tests that were 
carried out for quantitative analysis included a simple analysis of variance (ANOVA) and 
correlation testing. 
Twenty-two participants started the survey. Fifteen participants completed the survey and 
answered all required questions. The other participants did not answer all required questions. 
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One of the fifteen participants selected all three generational group descriptions on the survey. 
The results for this participant were discarded in order to maintain validity of the dataset. Since 
the survey was anonymous, there was no way for the researcher to contact the participant in 
order to determine what generational group they identify with. The total number of participants 
that completed the survey and answered all required questions from the study was fourteen (14).  
Filter rules on SurveyMonkey disaggregated survey results by generational group. The filter type 
displayed question summaries and individual responses for teachers related to the specific 
generational group they identified on the survey.  Four participants from the study selected the 
description of the Baby Boomer generational group at work, four teachers selected the 
description of the Generation X generational group at work, and six teachers selected the 
definition of the Millennial generational group at work.  
First, the survey data was disaggregated by filter rules (generational group) in order to 
measure simple analysis of variance (ANOVA). The ANOVA measure was completed in 
Microsoft Excel for each construct that measures technological pedagogical content knowledge 
(TPACK) and teacher perceptions of technology integration. The ANOVA measure was used to 
determine if there were any statistically significant differences between the means of each 
generational cohort of K-5 elementary teachers who use technology for teaching and learning 
(Salkind, 2014). The null hypothesis for the ANOVA measure states that the mean values for 
each construct are equal among generational groups. The significance level was set at 0.05 by the 
researcher. 
Summary tables for the ANOVA measure include the total count of participants for each 
generational group, sum of all responses rated on a five-point Likert-type scale, mean of 
participant responses, and variance for each generational group. Additional data in the ANOVA 
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table included the sum of squares (SS), degrees of freedom (df), and mean square value (MS) 
with sources of variation between groups and within groups. Other measures in the ANOVA 
table include the F value, F-critical value, and P-value. A number of key terms have been used to 
describe and explain the ANOVA measure.  The terms have been defined below for a beneficial 
understanding of research. 
Degrees of Freedom (df): an approximation of the sample or group size (Salkind, 2014).  
Between Group Sum of Squares (SS): The between-group sum of squares is equal to the 
sum of the differences between the mean of all scores and the mean of each group’s score, which 
is then squared. This value provides an idea of how different each group’s mean is from the 
overall mean (Salkind, 2014). 
F Value: The F value is a ratio of the variability among groups to the variability within 
groups (Salkind, 2014).  
Mean Squares (MS): the sum of squares divided by the degrees of freedom (Salkind, 
2014). 
Total Sum of Squares (SS): The total sum of squares is equal to the sum of the between 
group and within-group sum of squares (Salkind, 2014) 
Variance: A measure of the distance of data from the mean. 
Within Group Sum of Squares (SS): The within-group sum of squares is equal to the sum 
of the differences between each individual score in a group and the mean of each group, which is 
then squared. This value provides an idea how different each score in a group is from the mean 
of that group (Salkind, 2014). 
Next, a correlational analysis was completed in order to determine relationships between 
each construct of technological pedagogical content knowledge and technology integration. 
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According to Salkind (2014), the correlation coefficient provides information about whether sets 
of variables are related to one another. In order to test the null hypothesis that there is no 
relationship between two variables, the Pearson correlation coefficient was calculated in 
Microsoft Excel for each pair of constructs. The function = CORREL (input range1,input range2) 
was used to determine the Pearson correlation coefficient (r) between two constructs. Since the 
significance level was set at 0.05 by the researcher, it was necessary to calculate the p-value for 
each correlation in order to determine the significance of each correlation. In order to calculate 
the p-value in Microsoft Excel, a t-test was completed first in order to determine the difference in 
means between variables. The function = (r*sqrt(n-2))/(sqrt(1-r^2)) was used to determine the t-
value. In order to assess the significance value associated with t, a Student T distribution output 
function =t.dist.2t (t, n-2) was used to determine the significance between means, or the 
associated p-value. In each function, n = (14) unless otherwise noted. 
Presentation of Results 
The tables below display the results for the ANOVA and correlational analysis. Each 
table is used to determine if there are any significant differences between the means of each 
group. 
Simple Analysis of Variance (ANOVA) 
A simple analysis of variance (ANOVA) was calculated for each construct that measures 
technological pedagogical content knowledge (TPACK) and teacher perceptions of technology 
integration. The significance threshold was set at 0.05 by the researcher. Tables 1-70 show the 
differences among generational group means for each construct. 
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Table 1 
(A1) Summary: I know how to solve my own technical problems. 
 
Groups Count Sum Average Variance 
Baby Boomer 
Cohort 
4 13 3.25 0.91666667 
Generation X 
Cohort 
4 14 3.5 0.33333333 
Millennial 
Cohort 
6 24 4 0.8 
 
Table 2 
(A1) ANOVA: I know how to solve my own technical problems 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
1.46428571 2 0.73214286 1.03917051 0.3860292 3.98229796 
Within 
Groups 
7.75 11 0.70454545  
 
  
Total 9.21428571 13     
 
The Baby Boomer Cohort had a mean of 3.25 with a variance of 0.91, the Generation X 
cohort had a mean of 3.50 with a variance of 0.33, and the Millennial cohort had a mean of 4.0 
with a variance of 0.80. The overall mean for all three generational groups was 3.58. Since the 
ratio of variability among groups (f=1.03) is less than the critical value and the p-value > 0.05, 
we cannot conclude that a significant difference exists between the mean of each generational 
group. 
 
 
 
 
 
 
Table 3 
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(A2) Summary: I can learn technology easily 
 
Groups Count Sum Average Variance 
Baby Boomer 
Cohort 
4 14 3.5 1 
Generation X 
Cohort 
4 16 4 0.66666667 
Millennial 
Cohort 
6 27 4.5 0.3 
 
Table 4 
(A2) ANOVA: I can learn technology easily 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
2.42857143 2 1.21428571 2.05494505 0.17447073 3.98229796 
Within 
Groups 
6.5 11 0.59090909    
Total 8.92857143 13     
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 1.0, the Generation X 
cohort had a mean of 4.00 with a variance of 0.66, and the Millennial cohort had a mean of 4.50 
with a variance of 0.3. The overall mean for all three generational groups was 4.0. Since the ratio 
of variability among groups (f=2.05) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
Table 5 
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(A3) Summary: I keep up with important new technologies. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 14 3.5 1.66666667 
Generation X 
Cohort 
3 12 4 0 
Millennial 
Cohort 
6 26 4.33333333 0.26666667 
 
Table 6 
(A3) ANOVA: I keep up with important new technologies. 
Source of 
Variation 
SS df MS F P-value F crit 
 
 
Between 
Groups 
1.66666667 2 0.83333333 1.31578947 0.3109652 4.10282102 
Within 
Groups 
6.33333333 10 0.63333333    
Total 8 12         
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 1.66, the Generation X 
cohort had a mean of 4.00 with a variance of 0.00, and the Millennial cohort had a mean of 4.33 
with a variance of 0.26. The overall mean for all three generational groups was 3.94. Since the 
ratio of variability among groups (f=1.31) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
Table 7 
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(A4) Summary: I know about a lot of different technologies. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 15 3.75 0.25 
Generation X 
Cohort 
4 13 3.25 0.91666667 
Millennial 
Cohort 
6 25 4.16666667 0.56666667 
 
Table 8 
(A4) ANOVA: I know about a lot of different technologies. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
2.02380952 2 1.01190476 1.7575188 0.21760049 3.98229796 
Within 
Groups 
6.33333333 11 0.57575758    
Total 8.35714286 13         
 
The Baby Boomer Cohort had a mean of 3.75 with a variance of 0.25, the Generation X 
cohort had a mean of 3.25 with a variance of 0.91, and the Millennial cohort had a mean of 4.16 
with a variance of 0.56. The overall mean for all three generational groups was 3.72. Since the 
ratio of variability among groups (f=1.75) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group 
 
 
 
 
 
 
Table 9 
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(A5) Summary: I have the technical skills I need to use technology. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0 
Generation X 
Cohort 
4 15 3.75 0.91666667 
Millennial 
Cohort 
6 27 4.5 0.3 
 
Table 10 
(A5) ANOVA: I have the technical skills I need to use technology. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
1.46428571 2 0.73214286 1.89495798 0.1962675 3.98229796 
Within 
Groups 
4.25 11 0.38636364    
Total 5.71428571 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0, the Generation X 
cohort had a mean of 3.75 with a variance of 0.91, and the Millennial cohort had a mean of 4.50 
with a variance of 0.30. The overall mean for all three generational groups was 4.08. Since the 
ratio of variability among groups (f=1.89) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group 
 
 
 
 
 
 
Table 11 
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(B1) Summary: I can choose technologies that enhance the teaching approaches for a lesson. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 17 4.25 0.25 
Generation X 
Cohort 
4 16 4 0.66666667 
Millennial 
Cohort 
6 28 4.66666667 0.26666667 
 
Table 12 
(B1) ANOVA: I can choose technologies that enhance the teaching approaches for a lesson. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
1.13095238 2 0.56547619 1.52332362 0.26062139 3.98229796 
Within 
Groups 
4.08333333 11 0.37121212    
Total 5.21428571 13         
 
The Baby Boomer Cohort had a mean of 4.25 with a variance of 0.25, the Generation X 
cohort had a mean of 4.00 with a variance of 0.67, and the Millennial cohort had a mean of 4.66 
with a variance of 0.26. The overall mean for all three generational groups was 4.30. Since the 
ratio of variability among groups (f=1.52) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
Table 13 
  
   
 
   
51 
(B2) Summary: I can choose technologies that enhance students' learning for a lesson. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 17 4.25 0.25 
Generation X 
Cohort 
4 16 4 0 
Millennial 
Cohort 
6 27 4.5 0.3 
 
Table 14 
(B2) ANOVA: I can choose technologies that enhance students' learning for a lesson. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.60714286 2 0.30357143 1.48412698 0.26876833 3.98229796 
Within 
Groups 
2.25 11 0.20454545    
Total 2.85714286 13         
 
 
The Baby Boomer Cohort had a mean of 4.25 with a variance of 0.25, the Generation X 
cohort had a mean of 4.0 with a variance of 0, and the Millennial cohort had a mean of 4.50 with 
a variance of 0.30. The overall mean for all three generational groups was 4.25. Since the ratio of 
variability among groups (f=1.484) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
 
 
 
 
Table 15 
  
   
 
   
52 
(B3) Summary: I am thinking critically about how to use technology in my classroom. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 17 4.25 0.25 
Generation X 
Cohort 
4 16 4 0.66666667 
Millennial 
Cohort 
6 25 4.16666667 0.16666667 
 
Table 16 
(B3) ANOVA: I am thinking critically about how to use technology in my classroom. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.13095238 2 0.06547619 0.20099668 0.82085313 3.98229796 
Within 
Groups 
3.58333333 11 0.32575758    
Total 3.71428571 13         
 
The Baby Boomer Cohort had a mean of 4.25 with a variance of 0.25, the Generation X 
cohort had a mean of 4.00 with a variance of 0.67, and the Millennial cohort had a mean of 4.16 
with a variance of 0.16. The overall mean for all three generational groups was 4.13. Since the 
ratio of variability among groups (f=0.200) is less than the critical value and the p-value > 0.05 
we cannot conclude that a significant difference exists between the mean of each generational 
group. 
 
 
 
 
 
Table 17 
  
   
 
   
53 
(B4) Summary: I can adapt the use of the technologies that I am learning about to different 
teaching activities. 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0.66666667 
Generation X 
Cohort 
4 16 4 0.66666667 
Millennial 
Cohort 
6 25 4.16666667 0.16666667 
 
Table 18 
(B4) ANOVA: I can adapt the use of the technologies that I am learning about to different 
teaching activities. 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.0952381 2 0.04761905 0.10837438 0.89823776 3.98229796 
Within 
Groups 
4.83333333 11 0.43939394    
Total 4.92857143 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0.67, the Generation X 
cohort had a mean of 4.00 with a variance of 0.67, and the Millennial cohort had a mean of 4.16 
with a variance of 0.16. The overall mean for all three generational groups was 4.05. Since the 
ratio of variability among groups (f=0.10) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 19 
  
   
 
   
54 
(B5) Summary: I can select technologies to use in my classroom that enhance what I teach, how I 
teach and what students learn. 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 17 4.25 0.25 
Generation X 
Cohort 
4 16 4 0.66666667 
Millennial 
Cohort 
6 24 4 0.4 
 
Table 20 
(B5) ANOVA: I can select technologies to use in my classroom that enhance what I teach, how I 
teach and what students learn. 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.17857143 2 0.08928571 0.20676692 0.8162986 3.98229796 
Within 
Groups 
4.75 11 0.43181818    
Total 4.92857143 13         
 
The Baby Boomer Cohort had a mean of 4.25 with a variance of 0.25, the Generation X 
cohort had a mean of 4.00 with a variance of 0.667, and the Millennial cohort had a mean of 4.00 
with a variance of 0.40. The overall mean for all three generational groups was 4.08. Since the 
ratio of variability among groups (f=0.20) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 21 
  
   
 
   
55 
(B6) Summary: I can provide leadership in helping others to coordinate the use of content, 
technologies and teaching approaches at my school and/or district. 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 14 3.5 1 
Generation X 
Cohort 
4 13 3.25 0.91666667 
Millennial 
Cohort 
6 23 3.83333333 0.56666667 
 
Table 22 
(B6) ANOVA: I can provide leadership in helping others to coordinate the use of content, 
technologies and teaching approaches at my school and/or district. 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.8452381 2 0.42261905 0.54160888 0.59656182 3.98229796 
Within 
Groups 
8.58333333 11 0.78030303    
Total 9.42857143 13         
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 1.0, the Generation X 
cohort had a mean of 3.25 with a variance of 0.91, and the Millennial cohort had a mean of 3.83 
with a variance of 0.56. The overall mean for all three generational groups was 3.52. Since the 
ratio of variability among groups (f=0.54) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 23 
  
   
 
   
56 
(B7) Summary: I can choose technologies that enhance the content for a lesson. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 17 4.25 0.25 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 25 4.16666667 0.16666667 
 
Table 24 
(B7) ANOVA: I can choose technologies that enhance the content for a lesson. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.5952381 2 0.29761905 1.40306122 0.28659282 3.98229796 
Within 
Groups 
2.33333333 11 0.21212121    
Total 2.92857143 13         
 
The Baby Boomer Cohort had a mean of 4.25 with a variance of 0.25, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.16 
with a variance of 0.16. The overall mean for all three generational groups was 4.05. Since the 
ratio of variability among groups (f=1.40) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 25 
  
   
 
   
57 
(C1) Summary: I know about technologies that I can use for understanding and doing 
mathematics 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 14 3.5 0.33333333 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 24 4 0.4 
 
Table 26 
(C1) ANOVA: I know about technologies that I can use for understanding and doing 
mathematics 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.60714286 2 0.30357143 0.89047619 0.43808873 3.98229796 
Within 
Groups 
3.75 11 0.34090909    
Total 4.35714286 13         
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 0.33, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.00 
with a variance of 0.40. The overall mean for all three generational groups was 3.75. Since the 
ratio of variability among groups (f=0.89) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 27 
  
   
 
   
58 
(C2) Summary: I know about technologies that I can use for understanding and doing literacy. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 25 4.16666667 0.16666667 
 
Table 28 
(C2) ANOVA: I know about technologies that I can use for understanding and doing literacy. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.41666667 2 0.20833333 1.44736842 0.27668332 3.98229796 
Within 
Groups 
1.58333333 11 0.14393939    
Total 2 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.16 
with a variance of 0.16. The overall mean for all three generational groups was 3.97. Since the 
ratio of variability among groups (f=1.44) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
Table 29 
  
   
 
   
59 
(C3) Summary: I know about technologies that I can use for understanding and doing science. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 13 3.25 0.91666667 
Generation X 
Cohort 
4 12 3 0.66666667 
Millennial 
Cohort 
6 22 3.66666667 0.66666667 
 
Table 30 
(C3) ANOVA: I know about technologies that I can use for understanding and doing science. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
1.13095238 2 0.56547619 0.76951399 0.48664075 3.98229796 
Within 
Groups 
8.08333333 11 0.73484848    
Total 9.21428571 13         
 
The Baby Boomer Cohort had a mean of 3.25 with a variance of 0.91, the Generation X 
cohort had a mean of 3.0 0with a variance of 0.667, and the Millennial cohort had a mean of 3.66 
with a variance of 0.67. The overall mean for all three generational groups was 3.30. Since the 
ratio of variability among groups (f=0.76) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
Table 31 
  
   
 
   
60 
(C4) Summary: I know about technologies that I can use for understanding and doing social 
studies. 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 13 3.25 0.91666667 
Generation X 
Cohort 
4 12 3 1.33333333 
Millennial 
Cohort 
6 21 3.5 0.7 
 
Table 32 
(C4) ANOVA: I know about technologies that I can use for understanding and doing social 
studies. 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.60714286 2 0.30357143 0.32578397 0.72869489 3.98229796 
Within 
Groups 
10.25 11 0.93181818    
Total 10.8571429 13         
 
The Baby Boomer Cohort had a mean of 3.25 with a variance of 0.91, the Generation X 
cohort had a mean of 3.0 with a variance of 1.33, and the Millennial cohort had a mean of 3.50 
with a variance of 0.70. The overall mean for all three generational groups was 3.25. Since the 
ratio of variability among groups (f=0.32) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 33 
  
   
 
   
61 
(D1) Summary: I can teach lessons that appropriately combine mathematics, technologies and 
teaching approaches. 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 14 3.5 0.33333333 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 24 4 0 
 
Table 34 
(D1) ANOVA: I can teach lessons that appropriately combine mathematics, technologies and 
teaching approaches. 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.60714286 2 0.30357143 1.90816327 0.19435101 3.98229796 
Within 
Groups 
1.75 11 0.15909091    
Total 2.35714286 13         
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 0.333, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.00 
with a variance of 0.00. The overall mean for all three generational groups was 3.75. Since the 
ratio of variability among groups (f=1.90) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 35 
  
   
 
   
62 
(D2) Summary: I can teach lessons that appropriately combine literacy, technologies and 
teaching approaches. 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 24 4 0 
 
Table 36 
(D2) ANOVA: I can teach lessons that appropriately combine literacy, technologies and 
teaching approaches. 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.17857143 2 0.08928571 1.30952381 0.30892475 3.98229796 
Within 
Groups 
0.75 11 0.06818182    
Total 0.92857143 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.00 
with a variance of 0.00. The overall mean for all three generational groups was 3.91. Since the 
ratio of variability among groups (f=1.30) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 37 
  
   
 
   
63 
(D3) Summary: I can teach lessons that appropriately combine science, technologies and 
teaching approaches. 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 14 3.5 1 
Generation X 
Cohort 
4 12 3 1.33333333 
Millennial 
Cohort 
6 22 3.66666667 0.66666667 
 
Table 38 
(D3) ANOVA: I can teach lessons that appropriately combine science, technologies and teaching 
approaches. 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
1.0952381 2 0.54761905 0.58294931 0.57460144 3.98229796 
Within 
Groups 
10.3333333 11 0.93939394    
Total 11.4285714 13         
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 1, the Generation X 
cohort had a mean of 3.00 with a variance of 1.33 and the Millennial cohort had a mean of 3.67 
with a variance of 0.66. The overall mean for all three generational groups was 3.36. Since the 
ratio of variability among groups (f=0.58) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 39 
  
   
 
   
64 
(D4) Summary: I can teach lessons that appropriately combine social studies, technologies and 
teaching approaches. 
 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 14 3.5 1 
Generation X 
Cohort 
4 12 3 1.33333333 
Millennial 
Cohort 
6 20 3.33333333 1.06666667 
 
Table 40 
(D4) ANOVA: I can teach lessons that appropriately combine social studies, technologies and 
teaching approaches. 
 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.52380952 2 0.26190476 0.23359073 0.79551432 3.98229796 
Within 
Groups 
12.3333333 11 1.12121212    
Total 12.8571429 13         
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 1.00, the Generation X 
cohort had a mean of 3.00 with a variance of 1.33, and the Millennial cohort had a mean of 3.33 
with a variance of 1.06. The overall mean for all three generational groups was 3.27. Since the 
ratio of variability among groups (0.233) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 41 
  
   
 
   
65 
(E1) Summary: I am expected to use technology to support content objectives. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0.66666667 
Generation X 
Cohort 
4 17 4.25 0.25 
Millennial 
Cohort 
6 27 4.5 0.3 
 
Table 42 
(E1) ANOVA: I am expected to use technology to support content objectives. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.60714286 2 0.30357143 0.78571429 0.47978238 3.98229796 
Within 
Groups 
4.25 11 0.38636364    
Total 4.85714286 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0.67, the Generation X 
cohort had a mean of 4.25 with a variance of 0.25, and the Millennial cohort had a mean of 4.50 
with a variance of 0.30. The overall mean for all three generational groups was 4.25. Since the 
ratio of variability among groups (f=0.78) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
Table 43 
  
   
 
   
66 
(E2) Summary: There is strong administrative backing for using technology. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0.66666667 
Generation X 
Cohort 
4 16 4 0.66666667 
Millennial 
Cohort 
6 26 4.33333333 0.26666667 
 
Table 44 
(E2) ANOVA: There is strong administrative backing for using technology. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.38095238 2 0.19047619 0.39285714 0.68423025 3.98229796 
Within 
Groups 
5.33333333 11 0.48484848    
Total 5.71428571 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0.667, the Generation X 
cohort had a mean of 4.00 with a variance of 0.667, and the Millennial cohort had a mean of 4.33 
with a variance of 0.26. The overall mean for all three generational groups was 4.10. Since the 
ratio of variability among groups (f=0.39) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
 
Table 45 
  
   
 
   
67 
(E3) Summary: The demands/goals placed on me for using technology are reasonable. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 25 4.16666667 0.16666667 
 
Table 46 
(E3) ANOVA: The demands/goals placed on me for using technology are reasonable. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 0.41666667 2 0.20833333 1.44736842 0.27668332 3.98229796 
Within 
Groups 1.58333333 11 0.14393939    
Total 2 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0.00, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.16 
with a variance of 0.16. The overall mean for all three generational groups was 3.97. Since the 
ratio of variability among groups (f=1.44) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
Table 47 
  
   
 
   
68 
(F1) Summary: The technology available is, for the most part, useful for teaching 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 18 4.5 0.33333333 
Generation X 
Cohort 
4 16 4 0 
Millennial 
Cohort 
6 26 4.33333333 0.26666667 
 
Table 48 
(F1) ANOVA: The technology available is, for the most part, useful for teaching 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.52380952 2 0.26190476 1.23469388 0.32828162 3.98229796 
Within 
Groups 
2.33333333 11 0.21212121    
Total 2.85714286 13         
 
The Baby Boomer Cohort had a mean of 4.50 with a variance of 0.33, the Generation X 
cohort had a mean of 4.00 with a variance of 0.00, and the Millennial cohort had a mean of 4.33 
with a variance of 0.267. The overall mean for all three generational groups was 4.26. Since the 
ratio of variability among groups (f=1.23) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
 
Table 49 
  
   
 
   
69 
(F2) Summary: I receive help fixing technology problems in a timely manner. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0.66666667 
Generation X 
Cohort 
4 16 4 0 
Millennial 
Cohort 
6 26 4.33333333 0.26666667 
 
Table 50 
(F2) ANOVA: I receive help fixing technology problems in a timely manner. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.38095238 2 0.19047619 0.62857143 0.55146621 3.98229796 
Within 
Groups 
3.33333333 11 0.3030303    
Total 3.71428571 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0.667, the Generation X 
cohort had a mean of 4.0 0with a variance of 0.00, and the Millennial cohort had a mean of 4.33 
with a variance of 0.26. The overall mean for all three generational groups was 4.11. Since the 
ratio of variability among groups (f=0.62) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 51 
  
   
 
   
70 
(F3) Summary: The technology available is, for the most part, reliable. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 14 3.5 0.33333333 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 27 4.5 0.3 
 
Table 52 
(F3) ANOVA: The technology available is, for the most part, reliable. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
2.75 2 1.375 4.65384615 0.03431837 3.98229796 
Within 
Groups 
3.25 11 0.29545455    
Total 6 13         
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 0.33, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.50 
with a variance of 0.30. The overall mean for all three generational groups was 3.91. Since the 
ratio of variability among groups (f=4.6) is greater than the critical value and the p-value < 0.05 
we can conclude that a significant difference exists between the mean of each generational 
group. 
 
 
 
 
Table 53 
  
   
 
   
71 
(G1) Summary: I believe using computers with students increases their learning. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 16 4 0 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 27 4.5 0.3 
 
Table 54 
(G1) ANOVA: I believe using computers with students increases their learning. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
1.46428571 2 0.73214286 3.57936508 0.06348771 3.98229796 
Within 
Groups 
2.25 11 0.20454545    
Total 3.71428571 13         
 
The Baby Boomer Cohort had a mean of 4.00 with a variance of 0, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.50 
with a variance of 0.30. The overall mean for all three generational groups was 4.08. Since the 
ratio of variability among groups (f=3.57) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 55 
  
   
 
   
72 
(G2) Summary: It is easy to design learning activities that incorporate computers. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 17 4.25 0.91666667 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 26 4.33333333 0.26666667 
 
Table 56 
(G2) ANOVA: It is easy to design learning activities that incorporate computers. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.88095238 2 0.44047619 1.00246305 0.39816802 3.98229796 
Within 
Groups 
4.83333333 11 0.43939394    
Total 5.71428571 13         
 
The Baby Boomer Cohort had a mean of 4.25 with a variance of 0.916, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.33 
with a variance of 0.267. The overall mean for all three generational groups was 4.11. Since the 
ratio of variability among groups (f=1.00) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
 
 
 
 
 
Table 57 
  
   
 
   
73 
(G3) Summary: I believe that technology makes my job as a teacher easier. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 14 3.5 1.66666667 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 28 4.66666667 0.26666667 
 
Table 58 
(G3) ANOVA: I believe that technology makes my job as a teacher easier. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
3.8452381 2 1.92261905 2.98571429 0.09208917 3.98229796 
Within 
Groups 
7.08333333 11 0.64393939    
Total 10.9285714 13         
 
The Baby Boomer Cohort had a mean of 3.50 with a variance of 1.67, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.67 
with a variance of 0.26. The overall mean for all three generational groups was 4.30. Since the 
ratio of variability among groups (f=2.98) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
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(H1) Summary: I feel adequately trained on the skills needed to use technology. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 13 3.25 0.25 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 27 4.5 0.3 
 
Table 60 
(H1) ANOVA: I feel adequately trained on the skills needed to use technology. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
3.92857143 2 1.96428571 7.20238095 0.01001444 3.98229796 
Within 
Groups 
3 11 0.27272727    
Total 6.92857143 13         
 
The Baby Boomer Cohort had a mean of 3.25 with a variance of 0.25, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.50 
with a variance of 0.30. The overall mean for all three generational groups was 3.83. Since the 
ratio of variability among groups (f=7.20) is greater than the critical value and the p-value < 0.05 
we can conclude that a significant difference exists between the mean of each generational 
group. 
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(H2) Summary: The training I receive can be easily applied in my classroom 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 15 3.75 0.25 
Generation X 
Cohort 
4 15 3.75 0.25 
Millennial 
Cohort 
6 24 4 1.2 
 
Table 62 
(H2) ANOVA: The training I receive can be easily applied in my classroom 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
0.21428571 2 0.10714286 0.15714286 0.85646672 3.98229796 
Within 
Groups 
7.5 11 0.68181818    
Total 7.71428571 13         
 
The Baby Boomer Cohort had a mean of 3.75 with a variance of 0.25, the Generation X 
cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a mean of 4.00 
with a variance of 1.20. The overall mean for all three generational groups was 3.83. Since the 
ratio of variability among groups (f=0.15) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
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(H3) Summary: I have enough opportunity to share technology lessons with other teachers. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 10 2.5 0.33333333 
Generation X 
Cohort 
4 11 2.75 0.91666667 
Millennial 
Cohort 
6 23 3.83333333 1.36666667 
 
Table 64 
(H3) ANOVA: I have enough opportunity to share technology lessons with other teachers. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
5.13095238 2 2.56547619 2.66647919 0.11371115 3.98229796 
Within 
Groups 
10.5833333 11 0.96212121    
Total 15.7142857 13         
 
The Baby Boomer Cohort had a mean of 2.50 with a variance of 0.33, the Generation X 
cohort had a mean of 2.75 with a variance of 0.91, and the Millennial cohort had a mean of 3.83 
with a variance of 1.36. The overall mean for all three generational groups was 3.02. Since the 
ratio of variability among groups (f=2.66) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
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(I1) Summary: Integrating technology takes less time than I thought it would. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 12 3 0.66666667 
Generation X 
Cohort 
4 11 2.75 2.25 
Millennial 
Cohort 
6 21 3.5 1.5 
 
Table 66 
(I1) ANOVA: Integrating technology takes less time than I thought it would 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
1.46428571 2 0.73214286 0.4956044 0.6221763 3.98229796 
Within 
Groups 
16.25 11 1.47727273    
Total 17.7142857 13         
 
The Baby Boomer Cohort had a mean of 3.00 with a variance of 0.67, the Generation X 
cohort had a mean of 2.75 with a variance of 2.25, and the Millennial cohort had a mean of 3.50 
with a variance of 1.50. The overall mean for all three generational groups was 3.08. Since the 
ratio of variability among groups (f=0.49) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
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(I2) Summary: I am given time to learn to integrate technology into my lessons. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 10 2.5 0.33333333 
Generation X 
Cohort 
4 12 3 0.66666667 
Millennial 
Cohort 
6 21 3.5 1.5 
 
Table 68 
(I2) ANOVA: I am given time to learn to integrate technology into my lessons. 
Source of 
Variation 
SS df MS F P-value F crit 
 
 
Between 
Groups 
2.42857143 2 1.21428571 1.27210884 0.31842942 3.98229796 
Within 
Groups 
10.5 11 0.95454545    
Total 12.9285714 13     
 
The Baby Boomer Cohort had a mean of 2.50 with a variance of 0.33, the Generation X 
cohort had a mean of 3.00 with a variance of 0.67, and the Millennial cohort had a mean of 3.50 
with a variance of 1.50. The overall mean for all three generational groups was 3.00. Since the 
ratio of variability among groups (f=1.27) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
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(I3) Summary: I have enough time to plan and prepare lessons that use technology. 
Groups Count Sum Average Variance 
 
Baby Boomer 
Cohort 
4 11 2.75 0.91666667 
Generation X 
Cohort 
4 10 2.5 0.33333333 
Millennial 
Cohort 
6 20 3.33333333 1.06666667 
 
Table 70 
(I3) ANOVA: I have enough time to plan and prepare lessons that use technology. 
Source of 
Variation 
 
SS df MS F P-value F crit 
Between 
Groups 
1.8452381 2 0.92261905 1.11730013 0.36161814 3.98229796 
Within 
Groups 
9.08333333 11 0.82575758    
Total 10.9285714 13         
 
The Baby Boomer Cohort had a mean of 2.75 with a variance of 0.91, the Generation X 
cohort had a mean of 2.5 with a variance of 0.33, and the Millennial cohort had a mean of 3.33 
with a variance of 1.06. The overall mean for all three generational groups was 2.86. Since the 
ratio of variability among groups (f=1.11) is less than the critical value and the p-value > 0.05 we 
cannot conclude that a significant difference exists between the mean of each generational group. 
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A correlational analysis was completed in order to determine relationships between each 
construct of technological pedagogical content knowledge and technology integration. The 
significance threshold was set at 0.05. Tables 71-90 show the size of the correlation between 
variables and the level of significance. 
Table 71 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration Vision 
(E) and Technology Knowledge (A). 
 
 E1. I am expected to 
use technology to 
support content 
objectives. 
E2. There is strong 
administrative 
backing for using 
technology. 
E3. The 
demands/goals 
placed on me for 
using technology are 
reasonable. 
 
A1. I know how to 
solve my own 
technical problems. 
r = 0.6619762 
 
p = 0.0099087 
 
r = 0.64968687 
p = 0.01190948 
r = 0.23294541 
p = 0.42286697 
A2. I can learn 
technology easily. 
r = 0.71587051 
 
p = 0.00398487 
 
r = 0.4 
p = 0.15644958 
r = 0.47328638 
p = 0.087388 
A3. I keep up with 
important new 
technologies. 
r = 0.64757613 
p = 0.01670979 
r = 0.14818724 
p = 0.62899423 
r = 0.25 
p = 0.41007207 
A4. I know about a 
lot of different 
technologies. 
r = 0.44844853 
p = 0.10777264 
r = 0.49613894 
p = 0.07116738 
r = 0.73379939 
p = 0.00281345 
A5. I have the 
technical skills I need 
to use technology. 
r = 0.46097722 
p = 0.09712017 
 
r = 0.475 
p = 0.08608949 
 
r = 0.59160798 
p = 0.0258452 
 
Note. 13 participants provided answers for construct A3. In the functions used to calculate the 
correlation coefficient and level of significance for A3-E, n = (13).  
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Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration Vision 
(E) and Technological Pedagogical Knowledge (B). 
 
 E1. I am expected to 
use technology to 
support content 
objectives. 
E2. There is strong 
administrative 
backing for using 
technology. 
E3. The 
demands/goals 
placed on me for 
using technology are 
reasonable. 
 
B1. I can choose 
technologies that 
enhance the teaching 
approaches for a 
lesson. 
 
r = 0.51095966 
 
p = 0.06186867 
 
 
 
r = 0.23554077 
p = 0.41756854 
 
r = 0.30966177 
p = 0.28130654 
 
B2. I can choose 
technologies that 
enhance students' 
learning for a lesson. 
 
r = 0.49852724 
 
p = 0.06960575 
 
 
 
r = 0.10606602 
p = 0.71818746 
 
r = 0.41833001 
p = 0.13659591 
 
B3. I am thinking 
critically about how 
to use technology in 
my classroom. 
 
r = 0.3363364 
p = 0.23968426 
 
r = 0.15504342 
p = 0.59663102 
 
r = 0.36689969 
p = 0.19691392 
 
B4. I can adapt the 
use of the 
technologies that I 
am learning about to 
different teaching 
activities. 
 
r = 0.3503743 
p = 0.21938853 
 
 
r = 0.16151457 
p = 0.58120068 
 
 
r = 0.31851103  
p = 0.2670549 
 
B5. I can select 
technologies to use in 
my classroom that 
enhance what I teach, 
how I teach and what 
students learn. 
 
r = 0.14598929 
p = 0.61848681 
 
 
r = -0.0269191 
t = -0.0932843 
 
 
r = 0.31851103 
p = 0.2670549 
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 E1. I am expected to 
use technology to 
support content 
objectives. 
E2. There is strong 
administrative 
backing for using 
technology. 
E3. The 
demands/goals 
placed on me for 
using technology are 
reasonable. 
 
B6. I can provide 
leadership in helping 
others to coordinate 
the use of content, 
technologies and 
teaching approaches 
at my school and/or 
district. 
 
r = 0.2533202 
 
p = 0.38220086 
 
 
 
r = -0.0194625 
t = -0.0674328 
 
 
r = 0.23028309 
p = 0.42833742 
 
B7. I can choose 
technologies that 
enhance the content 
for a lesson. 
 
r = 0.1893885 
 
p = 0.51668164 
 
 
 
r = -0.0349215 
t = -0.1210455 
 
 
r = 0.41319694 
p = 0.14197579 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
   
 
   
83 
Table 73 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration Vision 
(E) and Technology Content Knowledge (C). 
 
 E1. I am expected to 
use technology to 
support content 
objectives. 
E2. There is strong 
administrative 
backing for using 
technology. 
E3. The 
demands/goals 
placed on me for 
using technology are 
reasonable. 
 
C1. I know about 
technologies that I 
can use for 
understanding and 
doing mathematics. 
 
r = 0.18632103 
 
p = 0.52362002 
 
 
 
r = -0.1145197 
t = -0.399335 
 
r = 0.33875374 
p = 0.23611025 
 
C2. I know about 
technologies that I 
can use for 
understanding and 
doing literacy. 
 
r = 0.32084447 
 
p = 0.26337019 
 
 
 
r = 0.29580399 
p = 0.30450464 
 
r = 0.5 
p = 0.06865501 
 
C3. I know about 
technologies that I 
can use for 
understanding and 
doing science. 
 
r = -0.2135407 
t = -0.757192 
 
r = -0.3740621 
t = -1.3972225 
 
r = -0.4658908 
t = -1.8239333 
 
C4. I know about 
technologies that I 
can use for 
understanding and 
doing social studies. 
 
r = -0.0196722 
t = -0.0681598 
 
 
r = -0.199506 
t = -0.7052876 
 
 
r = -0.4291975 
t = -1.6461098 
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Table 74 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration Vision 
(E) and Technology Pedagogy Content Knowledge (D). 
 
 E1. I am expected to 
use technology to 
support content 
objectives. 
E2. There is strong 
administrative 
backing for using 
technology. 
E3. The 
demands/goals 
placed on me for 
using technology are 
reasonable. 
 
D1. I can teach 
lessons that 
appropriately 
combine 
mathematics, 
technologies and 
teaching approaches. 
 
r = 0.2533202 
 
p = 0.38220086 
 
 
r = -0.1556998 
t = -0.5460189 
 
 
r = 0 
p = 0.9999 
 
D2. I can teach 
lessons that 
appropriately 
combine literacy, 
technologies and 
teaching approaches. 
 
r = 0.13453456 
 
p = 0.6465613 
 
 
 
r = 0.06201737 
p = 0.83318827 
 
 
r = 0 
p = 0.9999 
 
D3. I can teach 
lessons that 
appropriately 
combine science, 
technologies and 
teaching approaches. 
 
r = 0.03834825 
p = 0.89644408 
 
 
r = -0.106066 
t = -0.3695078 
 
 
r = -0.41833 
t = -1.5954481 
 
 
D4. I can teach 
lessons that 
appropriately 
combine social 
studies, technologies 
and teaching 
approaches. 
 
r = 0.10846523 
p = 0.71205787 
 
 
 
r = -0.0666667 
t= -0.231455 
 
 
r = -0.3944053 
t = -1.4867839 
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Table 75 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Access (F) and Technology Knowledge (A). 
 
 F1. The technology 
available is, for the 
most part, useful for 
teaching 
 
F2. I receive help 
fixing technology 
problems in a timely 
manner. 
F3. The technology 
available is, for the 
most part, reliable. 
A1. I know how to 
solve my own 
technical problems. 
r = 0.08352691 
 
p = 0.77649734 
 
r = 0.12209657 
p = 0.67754748 
r = 0.40347329 
p = 0.15254989 
A2. I can learn 
technology easily. 
r = 0.33941125 
 
p = 0.23514382 
r = 0.66978757 
p = 0.00877878 
r = 0.68313005 
p = 0.00708177 
A3. I keep up with 
important new 
technologies. 
r = 0.42491829 
p = 0.1477959 
r = 0.73598007 
p = 0.00412959 
r = 0.72168784 
p = 0.0053537 
A4. I know about a 
lot of different 
technologies. 
r = 0.38005848 
p = 0.18010624 
r = 0.43589744 
p = 0.11922231  
r = 0.56487903 
p = 0.0353128 
A5. I have the 
technical skills I need 
to use technology. 
r = 0.35355339 
p = 0.21494612 
 
r = 0.3721042 
p = 0.19015143 
r = 0.51234754 
p = 0.06104501 
 
Note. 13 participants provided answers for construct A3. In the functions used to calculate the 
correlation coefficient and level of significance for A3-F, n = (13).  
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Table 76 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Access (F) and Technological Pedagogical Knowledge (B). 
 
 F1. The technology 
available is, for the 
most part, useful for 
teaching 
F2. I receive help 
fixing technology 
problems in a timely 
manner. 
 
F3. The technology 
available is, for the 
most part, reliable. 
B1. I can choose 
technologies that 
enhance the teaching 
approaches for a 
lesson. 
 
r = 0.40712827 
 
p = 0.14851611 
 
 
 
r = 0.51938198 
p = 0.05699103 
r = 0.35756661 
p = 0.20941908 
B2. I can choose 
technologies that 
enhance students' 
learning for a lesson. 
 
r = 0.65 
 
p = 0.01185494 
 
r = 0.74549932 
p = 0.00220915 
r = 0.72456884 
p = 0.00337652 
B3. I am thinking 
critically about how 
to use technology in 
my classroom. 
 
r = 0.43852901 
p = 0.11675607 
r = 0.46153846 
p = 0.09666078 
 
r = 0 
p = 0.9999 
 
B4. I can adapt the 
use of the 
technologies that I 
am learning about to 
different teaching 
activities. 
 
r = 0.45683219 
p = 0.10055993 
r = 0.43405737 
p = 0.12096766 
r = 0.18389243 
p = 0.52914257 
B5. I can select 
technologies to use in 
my classroom that 
enhance what I teach, 
how I teach and what 
students learn. 
 
r = 0.45683219 
p = 0.10055993 
 
 
r = 0.43405737 
p = 0.12096766 
 
 
 
r = -0.1838924 
t = -0.6480741 
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Table 76 Continued 
 
 F1. The technology 
available is, for the 
most part, useful for 
teaching 
F2. I receive help 
fixing technology 
problems in a timely 
manner. 
 
F3. The technology 
available is, for the 
most part, reliable. 
B6. I can provide 
leadership in helping 
others to coordinate 
the use of content, 
technologies and 
teaching approaches 
at my school and/or 
district. 
 
r = 0.33028913 
 
p = 0.24876923 
 
 
 
 
 
r = 0.48280455 
t = 0.08034629 
 
 
 
r = 0.26590801 
p = 0.35816228 
 
 
B7. I can choose 
technologies that 
enhance the content 
for a lesson. 
r = 0.59263776 
 
p = 0.02552327 
 
 
r = 0.56309251 
p = 0.03602594 
 
r = 0.23855936 
p = 0.41144907 
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Table 77 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Access (F) and Technology Content Knowledge (C). 
 
 F1. The technology 
available is, for the 
most part, useful for 
teaching 
F2. I receive help 
fixing technology 
problems in a timely 
manner. 
 
F3. The technology 
available is, for the 
most part, reliable. 
C1. I know about 
technologies that I 
can use for 
understanding and 
doing mathematics. 
 
r = 0.2429329 
 
p = 0.40266544 
 
 
r = 0.6036877 
t = 0.02225492 
r = 0.58673869 
p = 0.02740882 
C2. I know about 
technologies that I 
can use for 
understanding and 
doing literacy. 
 
r = 0.41833001 
 
p = 0.13659591 
 
 
r = 0.36689969 
p = 0.19691392 
r = 0.28867513 
p = 0.31685436 
C3. I know about 
technologies that I 
can use for 
understanding and 
doing science. 
 
r = -0.0835269 
t = -0.2903604 
r = -0.1220966 
t = -0.4261432 
r = 0.1344911 
p = 0.64666868 
C4. I know about 
technologies that I 
can use for 
understanding and 
doing social studies. 
 
r = -0.0256495 
t = -0.0888816 
 
r = -0.0899843 
t = -0.3129843 
 
r = 0 
p = 0.9999 
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Table 78 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Access (F) and Technology Pedagogy Content Knowledge (D). 
 
 F1. The technology 
available is, for the 
most part, useful for 
teaching 
F2. I receive help 
fixing technology 
problems in a timely 
manner. 
 
F3. The technology 
available is, for the 
most part, reliable. 
D1. I can teach 
lessons that 
appropriately 
combine 
mathematics, 
technologies and 
teaching approaches. 
 
r = -0.0550482 
 
t = -0.1909821 
 
 
 
 
r = 0.48280455 
p = 0.08034629 
 
 
r = 0.26590801 
p = 0.35816228 
 
 
D2. I can teach 
lessons that 
appropriately 
combine literacy, 
technologies and 
teaching approaches. 
 
r = 0.1754116 
 
p = 0.54862673 
 
 
 
r = 0.07692308 
p = 0.79380589 
 
 
r = 0 
p = 0.9999 
 
D3. I can teach 
lessons that 
appropriately 
combine science, 
technologies and 
teaching approaches. 
 
r = 0.05 
p = 0.86521071 
 
 
r = -0.1315587 
t = -0.4597285 
 
 
r = 0 
p = 0.9999 
 
 
D4. I can teach 
lessons that 
appropriately 
combine social 
studies, technologies 
and teaching 
approaches. 
 
r = 0.14142136 
p = 0.62962711 
 
 
 
r = -0.0826898 
t = -0.2874303 
 
 
r = 0 
p = 0.9999 
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Table 79 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Beliefs (G) and Technology Knowledge (A). 
 
 G1. I believe using 
computers with 
students increases 
their learning. 
G2. It is easy to 
design learning 
activities that 
incorporate 
computers. 
 
G3. I believe that 
technology makes 
my job as a teacher 
easier. 
A1. I know how to 
solve my own 
technical problems. 
r = 0.12209657 
 
p = 0.67754748 
 
r = 0.0984374 
p = 0.73778068 
r = 0.03559012 
p = 0.90385952 
A2. I can learn 
technology easily. 
r = 0.32249031 
 
p = 0.26078968 
 
r = 0.4 
p = 0.15644958 
r = 0.39770584 
p = 0.15906103 
A3. I keep up with 
important new 
technologies. 
r = 0.18399502 
p = 0.54735204 
r = 0.44456173 
p = 0.12799693 
r = 0.53487527 
p = 0.05964608 
A4. I know about a 
lot of different 
technologies. 
r = 0.25641026  
p = 0.376222 
r = 0.49613894 
p = 0.07116738 
r = 0.3363364 
p = 0.23968426 
A5. I have the 
technical skills I need 
to use technology. 
r = 0.3721042 
p = 0.19015143 
r = 0.475 
p = 0.08608949 
 
r = 0.48809353 
p = 0.07661116 
Note. 13 participants provided answers for construct A3. In the functions used to calculate the 
correlation coefficient and level of significance for A3-G, n = (13).  
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Table 80 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Beliefs (G) and Technological Pedagogical Knowledge (B). 
 
 G1. I believe using 
computers with 
students increases 
their learning. 
G2. It is easy to 
design learning 
activities that 
incorporate 
computers. 
 
G3. I believe that 
technology makes 
my job as a teacher 
easier. 
B1. I can choose 
technologies that 
enhance the teaching 
approaches for a 
lesson. 
 
r = 0.29215236 
 
p = 0.31079542 
 
 
 
r = 0.41873914 
p = 0.13617308 
r = 0.61504404 
p = 0.01923501 
 
B2. I can choose 
technologies that 
enhance students' 
learning for a lesson. 
 
r = 0.43852901 
 
p = 0.11675607 
 
 
r = 0.60104076 
p = 0.02300737 
r = 0.66470299 
p = 0.00950224 
 
B3. I am thinking 
critically about how 
to use technology in 
my classroom. 
 
r = -0.0769231 
t = -0.2672612 
 
r = 0.58916499 
p = 0.0266211 
r = 0.44844853 
p =0.10777264 
B4. I can adapt the 
use of the 
technologies that I 
am learning about to 
different teaching 
activities. 
 
r = -0.033389 
t = -0.1157275 
 
r = 0.72681557 
p = 0.00323195 
r = 0.67155074 
p = 0.00853812 
B5. I can select 
technologies to use in 
my classroom that 
enhance what I teach, 
how I teach and what 
students learn. 
 
r = -0.033389 
t = -0.1157275 
 
r = 0.5383819 
p = 0.04701507 
 
r = 0.26278072 
p = 0.3640556 
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Table 80 Continued 
 
 G1. I believe using 
computers with 
students increases 
their learning. 
G2. It is easy to 
design learning 
activities that 
incorporate 
computers. 
 
G3. I believe that 
technology makes 
my job as a teacher 
easier. 
B6. I can provide 
leadership in helping 
others to coordinate 
the use of content, 
technologies and 
teaching approaches 
at my school and/or 
district. 
 
r = 0.14484136 
 
p = 0.62127934 
 
 
 
 
 
 
r = 0.52548679 
t = 0.05363333 
 
r = 0.6333005 
p = 0.01504302 
 
B7. I can choose 
technologies that 
enhance the content 
for a lesson. 
r = 0.25988885 
 
p = 0.3695518 
 
 
 
r = 0.6984303 
p = 0.00546192 
 
 
r = 0.51766191 
p = 0.05796384 
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Table 81 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Beliefs (G) and Technology Content Knowledge (C). 
 
 G1. I believe using 
computers with 
students increases 
their learning. 
G2. It is easy to 
design learning 
activities that 
incorporate 
computers. 
 
G3. I believe that 
technology makes 
my job as a teacher 
easier. 
C1. I know about 
technologies that I 
can use for 
understanding and 
doing mathematics. 
 
r = 0.6036877 
 
p = 0.02225492 
 
 
r = 0.08588975 
p = 0.77032727 
r = 0.32088622 
p = 0.26330455 
 
C2. I know about 
technologies that I 
can use for 
understanding and 
doing literacy. 
 
r = 0.36689969 
 
p = 0.19691392 
 
 
 
r = 0.29580399 
p = 0.30450464 
 
r = 0.21389632 
p = 0.46278192 
C3. I know about 
technologies that I 
can use for 
understanding and 
doing science. 
 
r = 0.04883863 
p = 0.86831638 
 
r = 0.03937496 
t = 0.89368566 
 
r = 0.36301921 
t = 0.20205419 
 
C4. I know about 
technologies that I 
can use for 
understanding and 
doing social studies. 
 
r = -0.0899843 
t = -0.3129843 
r = 0.05441072 
p = 0.85343267 
 
r = 0.34098544 
p = 0.23283994 
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Table 82 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Beliefs (G) and Technology Pedagogy Content Knowledge (D). 
 
 G1. I believe using 
computers with 
students increases 
their learning. 
G2. It is easy to 
design learning 
activities that 
incorporate 
computers. 
 
G3. I believe that 
technology makes 
my job as a teacher 
easier. 
D1. I can teach 
lessons that 
appropriately combine 
mathematics, 
technologies and 
teaching approaches. 
 
r = 0.14484136 
 
p = 0.62127934 
 
r = -0.1556998 
t = -0.5460189 
r = 0.23924685 
p = 0.41006184 
 
D2. I can teach 
lessons that 
appropriately combine 
literacy, technologies 
and teaching 
approaches. 
 
r = 0.07692308 
 
p = 0.79380589 
 
 
 
 
 
r = 0.06201737 
p = 0.83318827 
 
 
r = 0.02242243 
p = 0.93935262 
 
D3. I can teach 
lessons that 
appropriately combine 
science, technologies 
and teaching 
approaches. 
 
r = -0.1315587 
t = -0.4597285 
r = 0.14142136 
t = 0.62962711 
 
r = 0.2300895 
p = 0.4287366 
 
D4. I can teach 
lessons that 
appropriately combine 
social studies, 
technologies and 
teaching approaches. 
r = -0.0826898 
t = -0.2874303 
 
 
 
r = 0.16666667 
p = 0.56903312 
 
 
r = 0.22898215 
p = 0.43102349 
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Table 83 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Professional Development (H) and Technology Knowledge (A). 
 
 H1. I feel adequately 
trained on the skills 
needed to use 
technology. 
H2. The training I 
receive can be easily 
applied in my 
classroom. 
H3. I have enough 
opportunity to share 
technology lessons 
with other teachers 
 
A1. I know how to 
solve my own 
technical problems. 
r = 0.70623034 
 
p = 0.00475621 
 
r = 0.27110857 
p = 0.34847828 
r = 0.64108787 
p = 0.01348405 
A2. I can learn 
technology easily. 
r = 0.64478879 
 
p = 0.01278799 
 
r = 0.13770607 
p = 0.63874238 
r = 0.32563225 
p = 0.25590577 
A3. I keep up with 
important new 
technologies. 
r = 0.53748385 
p = 0.058178 
r = 0 
p = 0.9999 
r = 0.18693913 
p = 0.54084589 
A4. I know about a 
lot of different 
technologies. 
r = 0.36608827 
p = 0.19798183 
r = 0.07116807 
p = 0.80896225 
r = 0.03739788 
p = 0.89899836 
A5. I have the 
technical skills I need 
to use technology. 
r = 0.65841108 
p = 0.01046019 
r = 0.19364917 
p = 0.50711362 
r = 0.28643578 
p = 0.32079168 
Note. 13 participants provided answers for construct A3. In the functions used to calculate the 
correlation coefficient and level of significance for A3-H, n = (13).  
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Table 84 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Professional Development (H) and Technological Pedagogical Knowledge (B). 
 
 H1. I feel adequately 
trained on the skills 
needed to use 
technology. 
H2. The training I 
receive can be easily 
applied in my 
classroom. 
H3. I have enough 
opportunity to share 
technology lessons 
with other teachers 
 
B1. I can choose 
technologies that 
enhance the teaching 
approaches for a 
lesson. 
 
r = 0.55853522 
 
p = 0.03789323 
r = 0.1126229 
p = 0.70147407 
r = 0.47345475 
p = 0.08725981 
B2. I can choose 
technologies that 
enhance students' 
learning for a lesson. 
 
r = 0.51372904 
 
p = 0.06023298 
 
 
r = 0.12171612 
p = 0.67850308 
r = 0.21320072 
p = 0.46427299 
B3. I am thinking 
critically about how 
to use technology in 
my classroom. 
 
r = 0.02816064 
p = 0.92386894 
r = 0.42700841 
p = 0.12781402 
r = 0.22438728 
p = 0.44057808 
B4. I can adapt the 
use of the 
technologies that I 
am learning about to 
different teaching 
activities. 
 
r = 0.18334997 
p = 0.5303796 
r = 0.5097019 
p = 0.06262196 
r = 0.21102673 
p = 0.46894803 
B5. I can select 
technologies to use in 
my classroom that 
enhance what I teach, 
how I teach and what 
students learn. 
 
r = -0.1589033 
t = -0.5575412 
r = 0.18534615 
p = 0.52583378 
r = -0.0162328 
t = -0.0562396 
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Table 84 Continued 
 
 H1. I feel adequately 
trained on the skills 
needed to use 
technology. 
H2. The training I 
receive can be easily 
applied in my 
classroom. 
H3. I have enough 
opportunity to share 
technology lessons 
with other teachers 
 
B6. I can provide 
leadership in helping 
others to coordinate 
the use of content, 
technologies and 
teaching approaches 
at my school and/or 
district. 
 
r = 0.19442399 
 
p = 0.50538237 
 
 
 
 
 
 
r = 0.60302269 
t = 0.0224422 
 
 
r = 0.39903465 
p = 0.15754498 
 
 
B7. I can choose 
technologies that 
enhance the content 
for a lesson. 
r = 0.01585704 
 
p = 0.95709247 
 
 
r = 0.45083482 
t = 0.10568456 
r = 0.12635079 
p = 0.6668928 
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Table 85 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Professional Development (H) and Technology Content Knowledge (C). 
 
 H1. I feel adequately 
trained on the skills 
needed to use 
technology. 
H2. The training I 
receive can be easily 
applied in my 
classroom. 
H3. I have enough 
opportunity to share 
technology lessons 
with other teachers 
 
C1. I know about 
technologies that I 
can use for 
understanding and 
doing mathematics. 
 
r = 0.32500439 
 
p = 0.25687729 
 
 
 
r = -0.4188921 
t = -1.5980474 
r = -0.1899094 
t = -0.6700594 
C2. I know about 
technologies that I 
can use for 
understanding and 
doing literacy. 
 
r = 0.53727069 
 
p = 0.04756064 
 
 
 
r = -0.5091751 
t = -2.0493902 
 
r = 0 
p = 0.9999 
C3. I know about 
technologies that I 
can use for 
understanding and 
doing science. 
 
r = 0.04469812 
p= 0.87940273 
 
r = 0.55916142 
p = 0.03763251 
 
r = 0.43926391 
t =0.11607359 
C4. I know about 
technologies that I 
can use for 
understanding and 
doing social studies. 
 
r = 0.14823981 
p = 0.61302594 
 
r = 0.49951243 
p = 0.06896873 
 
r = 0.49216347 
p = 0.07382177 
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Table 86 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration 
Professional Development (H) and Technology Pedagogy Content Knowledge (D). 
 
 H1. I feel adequately 
trained on the skills 
needed to use 
technology. 
H2. The training I 
receive can be easily 
applied in my 
classroom. 
H3. I have enough 
opportunity to share 
technology lessons 
with other teachers 
 
D1. I can teach 
lessons that 
appropriately 
combine 
mathematics, 
technologies and 
teaching approaches. 
 
r = 0.4418727 
 
p= 0.11367289 
 
 
 
 
r = -0.1005038 
t = -0.3499271 
r = 0.39903465 
p = 0.15754498 
 
D2. I can teach 
lessons that 
appropriately 
combine literacy, 
technologies and 
teaching approaches. 
 
r = 0.36608827 
 
p = 0.19798183 
 
 
 
 
r = -0.0533761 
t= -0.185164 
r = 0.29918304 
p = 0.29874938 
 
D3. I can teach 
lessons that 
appropriately 
combine science, 
technologies and 
teaching approaches. 
 
r = 0.16054032 
p = 0.58351335 
 
r = 0.51729353 
t = 0.05817373 
 
r = 0.53300179 
p = 0.0496995 
 
D4. I can teach 
lessons that 
appropriately 
combine social 
studies, technologies 
and teaching 
approaches. 
 
r = 0.13622298 
p = 0.64239445 
 
 
 
 
r = 0.45902025 
p = 0.09873384 
 
r = 0.52261966 
p = 0.05519193 
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Table 87 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration Time 
(I) and Technology Knowledge (A). 
 
 I1. Integrating 
technology takes less 
time than I thought 
it would. 
I2. I am given time 
to learn to integrate 
technology into my 
lessons 
I3. I have enough 
time to plan and 
prepare lessons that 
use technology. 
 
A1. I know how to 
solve my own 
technical problems. 
r = 0.13418085 
 
p = 0.64743543 
 
r = 0.4908255 
p = 0.07473069 
r = 0.36301921 
p = 0.20205419 
A2. I can learn 
technology easily. 
r = 0.06815542 
 
p = 0.81692159 
 
r = 0.27257722 
p = 0.34576993 
r = -0.1952374 
t = -0.6895927 
A3. I keep up with 
important new 
technologies. 
r = 0.2968205 
p = 0.32472135 
r = 0.20679255 
p = 0.49786078 
r = -0.2236068 
t = -0.7608859 
A4. I know about a 
lot of different 
technologies. 
r = 0.11741166 
p = 0.68934592 
r = 0.30922906 
p = 0.28201468 
r = -0.0224224 
t = -0.0776931 
A5. I have the 
technical skills I need 
to use technology. 
r = -0.0283981 
t = -0.0984136 
r = -0.0166206 
t = -0.0575833 
r = 0.14462031 
p = 0.62181765 
Note. 13 participants provided answers for construct A3. In the functions used to calculate the 
correlation coefficient and level of significance for A3-I, n = (13).  
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Table 88 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration Time 
(I) and Technological Pedagogical Knowledge (B). 
 
 I1. Integrating 
technology takes less 
time than I thought 
it would. 
I2. I am given time 
to learn to integrate 
technology into my 
lessons 
I3. I have enough 
time to plan and 
prepare lessons that 
use technology. 
 
B1. I can choose 
technologies that 
enhance the teaching 
approaches for a 
lesson. 
 
r = 0.34187753 
 
p = 0.23154051 
 
r = -0.1652924 
t = -0.5805757 
r = 0.04731108 
p = 0.87240393 
B2. I can choose 
technologies that 
enhance students' 
learning for a lesson. 
 
r = 0.34136821 
 
p = 0.23228184 
 
r = 0.11752512 
p = 0.68905938 
 
r = 0.051131 
p = 0.86218801 
B3. I am thinking 
critically about how 
to use technology in 
my classroom. 
 
r = 0.45790547 
p = 0.09966131 
r = -0.0206153 
t = -0.0714286 
 
r = 0.02242243 
p = 0.93935262 
 
B4. I can adapt the 
use of the 
technologies that I 
am learning about to 
different teaching 
activities. 
 
r = 0.51982663 
p= 0.05674147 
r = -0.0089482 
t = -0.0309987 
r = 0.14598929 
p = 0.61848681 
B5. I can select 
technologies to use in 
my classroom that 
enhance what I teach, 
how I teach and what 
students learn. 
 
r = 0.19875724 
t = 0.49575035  
r = -0.2594981 
t = -0.9308141 
 
r = -0.1265241 
t = -0.441843 
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Table 88 Continued 
 
 I1. Integrating 
technology takes less 
time than I thought 
it would. 
I2. I am given time 
to learn to integrate 
technology into my 
lessons 
I3. I have enough 
time to plan and 
prepare lessons that 
use technology. 
 
B6. I can provide 
leadership in helping 
others to coordinate 
the use of content, 
technologies and 
teaching approaches 
at my school and/or 
district. 
 
r = 0.53058923 
 
p = 0.05093875 
 
 
 
 
 
 
r = 0.03881727 
t = 0.89518384 
 
r = 0.05629338 
p = 0.84841386 
 
 
B7. I can choose 
technologies that 
enhance the content 
for a lesson. 
r = 0.39668175 
 
p = 0.16023594 
 
 
 
r = -0.0116083 
t = -0.0402151 
r = 0.0126259 
p = 0.96583037 
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Table 89 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration Time 
(I) and Technology Content Knowledge (C). 
 
 I1. Integrating 
technology takes less 
time than I thought 
it would. 
I2. I am given time 
to learn to integrate 
technology into my 
lessons 
I3. I have enough 
time to plan and 
prepare lessons that 
use technology. 
 
C1. I know about 
technologies that I 
can use for 
understanding and 
doing mathematics. 
 
r = -0.2926926 
 
t = -1.0603534 
 
 
 
r = -0.104686 
t = -0.3646464 
 
r = -0.4658026 
t = -1.823492 
 
C2. I know about 
technologies that I 
can use for 
understanding and 
doing literacy. 
 
r = -0.3360108 
 
p = -1.2358288 
 
 
r =-0.3933143 
t = -1.4819171 
 
r = 0 
p = 0.9999 
C3. I know about 
technologies that I 
can use for 
understanding and 
doing science. 
 
r = 0.57026862 
p= 0.03322461 
 
r = 0.33376134 
p = 0.24352765 
r = 0.63350411 
t = 0.01500059 
C4. I know about 
technologies that I 
can use for 
understanding and 
doing social studies. 
 
r = 0.46354817 
p = 0.09502814 
 
 
r = 0.14469388 
p = 0.62163847 
r = 0.57705228 
p = 0.03072813 
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Table 90 
Correlation Coefficients (r) and Level of Significance (p) Between Technology Integration Time 
(I) and Technology Pedagogy Content Knowledge (D). 
 
 I1. Integrating 
technology takes less 
time than I thought 
it would. 
I2. I am given time 
to learn to integrate 
technology into my 
lessons 
I3. I have enough 
time to plan and 
prepare lessons that 
use technology. 
 
D1. I can teach 
lessons that 
appropriately 
combine 
mathematics, 
technologies and 
teaching approaches. 
 
r = -0.0884315 
 
t = -0.3075407 
 
 
r = 0.03881727 
p = 0.89518384 
r = -0.04222 
t = -0.146385 
 
D2. I can teach 
lessons that 
appropriately 
combine literacy, 
technologies and 
teaching approaches. 
 
r = -0.211341 
 
t =-0.7490253 
 
 
 
 
r = -0.2679985 
t= -0.9636241 
 
r = 0.29149154 
p = 0.31194172 
D3. I can teach 
lessons that 
appropriately 
combine science, 
technologies and 
teaching approaches. 
 
r = 0.50201208 
p = 0.06737112 
 
 
r = 0.21154522 
p= 0.46783098 
 
 
r = 0.66470299 
p = 0.00950224 
 
D4. I can teach 
lessons that 
appropriately 
combine social 
studies, technologies 
and teaching 
approaches. 
 
r = 0.62475802 
p = 0.01690731 
 
 
 
r = 0.05540187 
p = 0.85078979 
r = 0.44591261 
p = 0.11002253 
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Summary 
Salkind’s (2014) Coefficient General Interpretation table (see Table 91) was used for the 
general interpretation of correlation coefficients. The null hypothesis for the correlational 
analysis states that there is no relationship between the variables. The significance threshold was 
set at 0.05 by the researcher. 
Table 91 
Interpreting A Correlation Coefficient 
 
Size of the Correlation Coefficient General Interpretation 
0.8-1.0 Very Strong Relationship 
0.6-0.8 Strong Relationship 
0.4-0.6 Moderate Relationship 
0.2-0.4 Weak Relationship 
0.0-0.2 Weak or No Relationship 
Note. Reprinted [adapted] from Salkind (2014). SAGE Publications. Kindle Edition. 
 
 
First, the correlational analysis was completed in order to determine the strength and 
significance of relationships (p < 0.05) between constructs of technological pedagogical content 
knowledge (TPACK) and perceptions of technology integration. Significant correlations are 
detailed. All other results had a p value > 0.05. As such, we cannot conclude that a significant 
relationship exists between the variables. The significant correlations are organized by 
Technological Pedagogical Content Knowledge (TPACK) construct below. 
Technology Knowledge (A) 
The coefficient general interpretation for the two variables, Technology Knowledge (A) 
and Technology Integration Vision (E) are explained below. 
• There was a statistically significant strong positive relationship (r = 0.66) between 
staff that know how to solve their own technical problems (A1) and the 
perception that teachers are expected to use technology to support content 
  
   
 
   
106 
objectives (E1). The significance level for the correlation (p = 0.009) was less 
than the significance threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.71) between 
staff that can learn technology easily (A2) and the perception that teachers are 
expected to use technology to support content objectives (E1). The significance 
level for the correlation (p = 0.003) was less than the significance threshold set by 
the researcher. 
• There was a statistically significant strong positive relationship (r = 0.64) between 
staff that can keep up with important technologies (A3) and the perception that 
teachers are expected to use technology to support content objectives (E1). The 
significance level for the correlation (p = 0.01) was less than the significance 
threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.64) between 
staff that know how to solve their own technical problems (A1) and the 
perception that there is a strong administrative backing for using technology (E2). 
The significance level for the correlation (p = 0.01) was less than the significance 
threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.73) between 
staff that know about a lot of different technologies (A4) and the perception that 
the demands/goals placed on teachers for using technology are reasonable (E3). 
The significance level for the correlation (p = 0.002) was less than the 
significance threshold set by the researcher. 
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• There was a statistically significant moderate positive relationship (r = 0.59) 
between staff that have the technical skills needed to use technology (A5) and the 
perception that the demands/goals placed on teachers for using technology are 
reasonable (E3). The significance level for the correlation (p = 0.02) was less than 
the significance threshold set by the researcher. 
The coefficient general interpretation for the two variables, Technology Knowledge (A) and 
Technology Integration Access (F) are explained below. 
• There was a statistically significant strong positive relationship (r = 0.68) between 
staff that can learn technology easily (A2) and the perception that the technology 
available is, for the most part, reliable (F3). The significance level for the 
correlation (p = 0.007) was less than the significance threshold set by the 
researcher. 
• There was a statistically significant moderate positive relationship (r = 0.56) 
between staff that know about a lot of different technologies (A4) and the 
perception that the technology available is, for the most part, reliable (F3). The 
significance level for the correlation (p = 0.03) was less than the significance 
threshold set by the researcher. 
The coefficient general interpretation for the two variables, Technology Knowledge (A) and 
Technology Integration Professional Development (H) are explained below. 
• There was a statistically significant strong positive relationship (r = 0.70) between 
staff that know how to solve their own technical problems (A1) and the 
perception that they feel adequately trained on the skills needed to use technology 
  
   
 
   
108 
(H1). The significance level for the correlation (p = 0.004) was less than the 
significance threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.64) between 
staff that know how to solve their own technical problems (A1) and the 
perception that they have enough opportunity to share technology lessons with 
other teachers (H3). The significance level for the correlation (p = 0.01) was less 
than the significance threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.64) between 
staff that can learn technology easily (A2) and the perception that they feel 
adequately trained on the skills needed to use technology (H1). The significance 
level for the correlation (p = 0.01) was less than the significance threshold set by 
the researcher. 
• There was a statistically significant strong positive relationship (r = 0.65) between 
staff that have the technical skills needed to use technology (A5) and the 
perception that they feel adequately trained on the skills needed to use technology 
(H1). The significance level for the correlation (p = 0.01) was less than the 
significance threshold set by the researcher. 
Technological Pedagogical Knowledge (B) 
The coefficient general interpretation for the two variables, Technological Pedagogical 
Knowledge (B) and Technology Integration Access (F) are explained below. 
• There was a statistically significant strong positive relationship (r = 0.65) between 
staff that can choose technologies that enhance student learning for a lesson (B2) 
and the perception that the technology available is, for the most part, useful for 
  
   
 
   
109 
teaching (F1). The significance level for the correlation (p = 0.01) was less than 
the significance threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.72) between 
staff that can choose technologies that enhance student learning for a lesson (B2) 
and the perception that the technology available is, for the most part, reliable (F3). 
The significance level for the correlation (p = 0.003) was less than the 
significance threshold set by the researcher. 
• There was a statistically significant moderate positive relationship (r = 0.59) 
between staff that can choose technologies that enhance the content for a lesson 
(B7) and the perception that the technology available is, for the most part, useful 
for teaching (F1). The significance level for the correlation (p = 0.02) was less 
than the significance threshold set by the researcher. 
• There was a statistically significant moderate positive relationship (r = 0.56) 
between staff that can choose technologies that enhance the content for a lesson 
(B7) and the perception that staff receive help fixing technology problems in a 
timely manner (F2). The significance level for the correlation (p = 0.03) was less 
than the significance threshold set by the researcher 
The coefficient general interpretation for the two variables, Technological Pedagogical 
Knowledge (B) and Technology Integration Beliefs (G) are explained below. 
• There was a statistically significant strong positive relationship (r = 0.61) between 
staff that can choose technologies that enhance the teaching approaches for a 
lesson (B1) and the perception that technology makes my job as a teacher easier 
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(G3). The significance level for the correlation (p = 0.01) was less than the 
significance threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.60) between 
staff that can choose technologies that enhance student learning for a lesson (B2) 
and the perception that it is easy to design learning activities that incorporate 
computers (G2). The significance level for the correlation (p = 0.02) was less than 
the significance threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.66) between 
staff that can choose technologies that enhance student learning for a lesson (B2) 
and the perception that technology makes my job as a teacher easier (G3). The 
significance level for the correlation (p = 0.009) was less than the significance 
threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.67) between 
staff that can adapt the use of technologies that they are learning about to different 
teaching activities (B4) and the perception that technology makes my job as a 
teacher easier (G3). The significance level for the correlation (p = 0.008) was less 
than the significance threshold set by the researcher. 
• There was a statistically significant strong positive relationship (r = 0.72) between 
staff that can adapt the use of technologies that they are learning about to different 
teaching activities (B4) and the perception that it is easy to design learning 
activities that incorporate computers (G2). The significance level for the 
correlation (p = 0.003) was less than the significance threshold set by the 
researcher. 
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• There was a statistically significant strong positive relationship (r = 0.63) between 
staff that can provide leadership in helping others to coordinate the use of content, 
technologies, and teaching approaches at their school (B6) and the perception that 
technology makes my job easier as a teacher (G3). The significance level for the 
correlation (p = 0.01) was less than the significance threshold set by the 
researcher. 
• There was a statistically significant strong positive relationship (r = 0.69) between 
staff that can choose technologies that enhance the content for a lesson (B7) and 
the perception that it is easy to design learning activities that incorporate 
technologies (G2). The significance level for the correlation (p = 0.005) was less 
than the significance threshold set by the researcher. 
• There was a statistically significant moderate positive relationship (r = 0.58) 
between staff that think critically about how to use technology in the classroom 
(B3) and the perception that it is easy to design learning activities that incorporate 
computers (G2). The significance level for the correlation (p = 0.02) was less than 
the significance threshold set by the researcher. 
• There was a statistically significant moderate positive relationship (r = 0.72) 
between staff that can select technologies to use in the classroom that enhance 
what they teach, how they teach, and what students learn (B5) and the perception 
that it is easy to design learning activities that incorporate computers (G2). The 
significance level for the correlation (p = 0.04) was less than the significance 
threshold set by the researcher. 
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The coefficient general interpretation for the two variables, Technological Pedagogical 
Knowledge (B) and Technology Integration Professional Development (H) are explained below. 
• There was a statistically significant strong positive relationship (r = 0.60) between 
staff that can provide leadership in helping others to coordinate the use of content, 
technologies and teaching approaches at my school (B6) and the perception that 
the training staff receive can be easily applied to the classroom (H2). The 
significance level for the correlation (p = 0.02) was less than the significance 
threshold set by the researcher. 
• There was a statistically significant moderate positive relationship (r = 0.55) 
between staff that can choose technologies that enhance the teaching approaches 
for a lesson (B1) and the perception that staff feel adequately trained on the skills 
needed to use the technology (H1). The significance level for the correlation (p = 
0.03) was less than the significance threshold set by the researcher 
Technology Content Knowledge (C) 
The coefficient general interpretation for the two variables, Technology Content 
Knowledge (C) and Technology Integration Access (F) are explained below. 
• There was a statistically significant moderate positive relationship (r = 0.58) 
between staff that know about technologies that they can use for understanding 
and doing mathematics (C1) and the perception that the technology available is, 
for the most part, reliable (F3). The significance level for the correlation (p = 
0.02) was less than the significance threshold set by the researcher. 
The coefficient general interpretation for the two variables, Technology Content 
Knowledge (C) and Technology Integration Beliefs (G) are explained below. 
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• There was a statistically significant strong positive relationship (r = 0.60) between 
staff that know about technologies that they can use for understanding and doing 
mathematics (C1) and the perception that using computers with students increases 
their learning (G1). The significance level for the correlation (p = 0.02) was less 
than the significance threshold set by the researcher. 
The coefficient general interpretation for the two variables, Technology Content 
Knowledge (C) and Technology Integration Professional Development (H) are explained below. 
• There was a statistically significant moderate positive relationship (r = 0.53) 
between staff that know about technologies can be used for understanding and 
doing literacy (C2) and the perception that staff feel adequately trained on the 
skills needed to use technology (H1). The significance level for the correlation (p 
= 0.04) was less than the significance threshold set by the researcher. 
• There was a statistically significant moderate positive relationship (r = 0.55) 
between staff that know about technologies can be used for understanding and 
doing science (C3) and the perception that staff feel the training they received can 
be easily applied to their classrooms (H2). The significance level for the 
correlation (p = 0.03) was less than the significance threshold set by the 
researcher. 
The coefficient general interpretation for the two variables, Technology Content 
Knowledge (C) and Technology Integration Time (I) are explained below. 
• There was a statistically significant strong positive relationship (r = 0.63) between 
staff that know about technologies that they can use for understanding and doing 
science (C3) and the perception that staff have enough time to plan and prepare 
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lessons that use technology (I3). The significance level for the correlation (p = 
0.01) was less than the significance threshold set by the researcher 
• There was a statistically significant moderate positive relationship (r = 0.57) 
between staff that know about technologies that they can use for understanding 
and doing science (C3) and the perception that integrating technology takes less 
time than I thought it would (I1). The significance level for the correlation (p = 
0.03) was less than the significance threshold set by the researcher. 
• There was a statistically significant moderate positive relationship (r = 0.57) 
between staff that know about technologies that they can use for understanding 
and doing social studies (C4) and the perception that staff have enough time to 
plan and prepare lessons that use technology (I3). The significance level for the 
correlation (p = 0.03) was less than the significance threshold set by the 
researcher 
Technology Pedagogy Content Knowledge (D) 
The coefficient general interpretation for the two variables, Technology Pedagogy 
Content Knowledge (D) and Technology Integration Professional Development (H) are 
explained below. 
• There was a statistically significant moderate positive relationship (r = 0.53) 
between staff that can teach lessons that appropriately combine science, 
technologies, and teaching approaches (D3) and the perception that staff have 
enough opportunity to share technology lessons with other teachers (H3). The 
significance level for the correlation (p = 0.04) was less than the significance 
threshold set by the researcher. 
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The coefficient general interpretation for the two variables, Technology Pedagogy 
Content Knowledge (D) and Technology Integration Time (I) are explained below. 
• There was a statistically significant strong positive relationship (r = 0.66) between 
staff that can teach lessons that appropriately combine science, technologies, and 
teaching approaches (D3) and the perception that staff have enough time to plan 
and prepare lessons that use technology (I3). The significance level for the 
correlation (p = 0.008) was less than the significance threshold set by the 
researcher. 
• There was a statistically significant strong positive relationship (r = 0.62) between 
staff that can teach lessons that appropriately combine social studies, 
technologies, and teaching approaches (D4) and integrating technology takes less 
time than I thought it would (I1). The significance level for the correlation (p = 
0.01) was less than the significance threshold set by the researcher. 
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CHAPTER FIVE 
CONCLUSIONS 
This chapter provides a brief overview of the study, presents conclusions regarding all 
research questions, discusses implications of the research, and provides recommendations for 
action and future study.  
This study examined the technological pedagogical content knowledge and perceptions of 
generational cohorts (Baby Boomer, Generation X, and/or Millennials) of K-5 Elementary 
teachers in the school community regarding the use of technology for teaching and learning. This 
study is significant because it can determine how schools support teacher development and 
improve technological knowledge, skills, and dispositions toward the use of technology in the 
educational experience (Darney, 2017). This insight can assist school leadership in examining 
the effects of technology on multiple generations at work and influence how organizational 
vision, access, professional development, and time impact teachers’ attitudes and beliefs toward 
the use of technology in the classroom (Stevens & South, 2016). The researcher sought to 
examine the context of teachers’ technological pedagogical content knowledge (TPACK) and 
efforts to integrate technology into their work. The following research questions were posed: 
• How do generational cohorts (Baby Boomer, Generation X, and/or Millennials) of K-5 
elementary educators use technology during teaching and learning experiences with 
students?   
• What perceptions do generational cohorts (Baby Boomer, Generation X, and/or 
Millennials) of K-5 elementary educators have regarding technology integration for 
teaching and learning? 
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Fourteen K-5 Elementary teachers completed an online survey, Appendix A, that 
measures technology knowledge, technological content knowledge, technological pedagogical 
knowledge, technological pedagogical content knowledge, and perceptions of technology 
integration. Items were from the Survey of Preservice Teachers' Knowledge of Teaching and 
Technology instrument developed by Schmidt, et al. (2009) and the Technology Integration 
Survey developed by Kopcha (2012). Each item was rated on a five-point Likert-type scale 
ranging from "strongly disagree" (1) to "strongly agree" (5). A simple analysis of variance 
(ANOVA) measure was used to determine if there were any statistically significant differences 
between the knowledge and perceptions of generational cohorts of K-5 elementary teachers who 
use technology for teaching and learning (Salkind, 2014).  A correlational analysis was 
completed in order to determine if there were any statistically significant relationships between 
each construct of technological pedagogical content knowledge and technology integration.  
Interpretation of Findings 
The conclusions regarding all research questions can be found below. 
Research Question 1 
The first research question was how do generational cohorts (Baby Boomer, Generation 
X, and/or Millennials) of K-5 Elementary educators use technology during teaching and learning 
experiences with students? The context for this question is to reveal what teachers know about 
each construct of technological pedagogical content knowledge (TPACK).  Statistics revealed no 
significant difference between the mean scores of TPACK constructs for each generational 
group. Additionally, statistics revealed moderate-strong correlational relationships between 
various constructs of technological pedagogical content knowledge (TPACK) and perceptions of 
technology integration. All generations of K-5 Elementary teachers from the study agreed that 
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they can learn technology easily (mean = 4.0), have technical skills to use technology (mean = 
4.08), know how to choose technologies that enhance learning for students (mean = 4.25), know 
how to think critically about how to use technology in the classroom (mean = 4.13), know how 
to choose technologies that enhance what they teach, how they teach, and how students learn 
(mean = 4.08) and know how to choose technologies that enhance the content for a lesson (mean 
= 4.05).  The overall mean for all three generational groups knowing how to teach lessons that 
combine mathematics, technology, and teaching approaches was 3.75.  The overall mean for all 
three generational groups knowing how to teach lessons that combine literacy, technology, and 
teaching approaches was 3.91. The overall mean for all three generational groups knowing how 
to teach lessons that combine science, technology, and teaching approaches was 3.36. The 
overall mean for all three generational groups knowing how to teach lessons that combine social 
studies, technology, and teaching approaches was 3.27. 
Research Question 2 
The second research question was what perceptions do generational cohorts (Baby 
Boomer, Generation X, and/or Millennials) of K-5 elementary educators have regarding 
technology integration for teaching and learning? The context for this question was to reveal 
what teachers believe about technology integration constructs influenced by organizational 
dynamics. The researcher sought to examine teacher perception related to organizational vision, 
access, beliefs, professional development, and time.  Statistics revealed significant differences in 
each generational groups’ mean score for constructs F3 and H1. Construct F3 (the technology 
available is, for the most part reliable) revealed the following results from the ANOVA 
measurement. The Baby Boomer Cohort had a mean of 3.50 with a variance of 0.33, the 
Generation X cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a 
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mean of 4.50 with a variance of 0.30. Since the ratio of variability among groups (f=4.6) is 
greater than the critical value and the p-value < 0.05 we can conclude that a significant 
difference exists between the mean of generational groups. The H1 construct (I feel adequately 
trained on the skills needed to use technology) revealed the following results from the ANOVA 
measurement. The Baby Boomer Cohort had a mean of 3.25 with a variance of 0.25, the 
Generation X cohort had a mean of 3.75 with a variance of 0.25, and the Millennial cohort had a 
mean of 4.50 with a variance of 0.30. Since the ratio of variability among groups (f=7.20) is 
greater than the critical value and the p-value < 0.05 we can conclude that a significant 
difference exists between the mean of generational groups.  Furthermore, all generations of K-5 
Elementary teachers from the study agreed that they are expected to use technology to support 
content objectives (mean = 4.25), believe that there is a strong administrative backing for 
technology (mean = 4.10), believe the technology available is, for the most part, useful for 
teaching (mean = 4.26), receive help fixing technology problems in a timely manner (mean = 
4.11), believe that using computers with students increases learning (mean = 4.08), and believe 
that technology makes their jobs easier (mean = 4.30). 
Implications 
Results of this study may be used by educational leaders, school communities, and 
educational institutions in order to better understand a variety of variables that influence the 
learning process so they can construct teacher development and adult learning opportunities that 
take into account factors such as approaches to learning, perceptions of technology demands, 
technology preferences, conceptions of learning, personal and role interest with technology, self-
regulated strategy development, and differences in how teachers from all generational cohorts 
use technology for teaching and learning (Loyens & Gijbels, 2008, p. 354).  By making sure that 
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all teachers understand the organizational vision for the use of technology for teaching and 
learning, Administrators will ensure that teachers know how they fit within the overarching 
vision for organizational success and inspire a more engaged staff that considers creative ways to 
connect more often and more effectively with technology (Baird, 2016). 
Recommendations for Action 
Based on the findings of this study, Administrators should draw upon four generalized 
competencies in order to accommodate and cope with rapid and continuous technological 
change, generate creative and innovative solutions for technological problems, act through 
technological knowledge both effectively and efficiently, and assess technology and its 
involvement with everyday life in the school community (Gagel, 1997). Since this research 
suggests moderate-strong correlational relationships between constructs of technological 
pedagogical content knowledge (TPACK) and technology integration, Administrators can draw 
upon the following competencies from the International Society for Technology in Education 
(ISTE) standards for educational leaders in order to support all generations in the workplace. 
1. Engage education stakeholders in developing and adopting a shared vision for using 
technology to improve student success, informed by the learning sciences (ISTE, 2017a). 
a. In this study, there was a statistically significant strong positive relationship (r = 
0.71) between staff that can learn technology easily (A2) and the perception that 
teachers are expected to use technology to support content objectives (E1).There 
was also a statistically significant strong positive relationship (r = 0.64) between 
staff that know how to solve their own technical problems (A1) and the 
perception that there is a strong administrative backing for using technology (E2).  
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2. Inspire a culture of innovation and collaboration that allows the time and space to explore 
and experiment with digital tools (ISTE, 2017a). 
a. In this study, there was a statistically significant strong positive relationship (r = 
0.70) between staff that know how to solve their own technical problems (A1) and 
the perception that they feel adequately trained on the skills needed to use 
technology (H1).  There was a statistically significant strong positive relationship 
(r = 0.64) between staff that can learn technology easily (A2) and the perception 
that they feel adequately trained on the skills needed to use technology (H1).   
3. Ensure that resources for supporting the effective use of technology for learning 
are sufficient and scalable to meet future demand (ISTE, 2017a).  
a. There was a statistically significant strong positive relationship (r = 0.68) between 
staff that can learn technology easily (A2) and the perception that the technology 
available is, for the most part, reliable (F3). There was a statistically significant 
strong positive relationship (r = 0.65) between staff that can choose technologies 
that enhance student learning for a lesson (B2) and the perception that the 
technology available is, for the most part, useful for teaching (F1). There was a 
statistically significant strong positive relationship (r = 0.72) between staff that 
can choose technologies that enhance student learning for a lesson (B2) and the 
perception that the technology available is, for the most part, reliable (F3). 
4. Share lessons learned, best practices, challenges and the impact of learning with 
technology with other education leaders who want to learn from this work (ISTE, 2017a).  
a. There was a statistically significant strong positive relationship (r = 0.60) between 
staff that can provide leadership in helping others to coordinate the use of content, 
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technologies and teaching approaches at my school (B6) and the perception that 
the training staff receive can be easily applied to the classroom (H2). There was a 
statistically significant strong positive relationship (r = 0.63) between staff that 
can provide leadership in helping others to coordinate the use of content, 
technologies, and teaching approaches at their school (B6) and the perception that 
technology makes my job easier as a teacher (G3). 
Nevertheless, the International Society for Technology in Education (ISTE) states that all 
educators should continually improve their practice by learning from and with others and 
exploring proven and promising practices that leverage technology to improve student learning 
(2017a). 
Recommendations for Further Study 
The following recommendations for further study indicate next steps for researchers 
interested in multiple generations at work, technological pedagogical content knowledge 
(TPACK) and technology integration. Potential limitations of the study included a small setting 
and geographical boundaries.  The study took place at two district elementary schools. 
Expanding the number of schools or educational organizations participating in the study will 
increase the number of staff that are available to be participants in the study. This action will 
provide a larger sample size for analysis. Additionally, the research studied kindergarten, first, 
second, third, fourth, or fifth grade teachers. Expanding the grade levels included in the study 
can provide additional insight into the knowledge and perceptions of educators outside of 
elementary schools. Expanding the geographical boundaries of the study can also bring diverse 
perspectives from educational organizations in rural and/or urban environments. Lastly, this 
study used the quantitative method for analysis. A mixed-methods study, including interviews, 
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could provide additional insight into teacher knowledge and perceptions regarding technological 
pedagogical content knowledge (TPACK) and perceptions of technology integration.  
Conclusion 
While teachers may work in a wide range of settings and cultural contexts with different 
types of access to resources, they are often tasked with utilizing technological tools to better 
meet student needs (Stevens & South, 2016).  The purpose of this study was to understand how 
staff appreciate technology and identify the value and relevance of using technology for teaching 
and learning (Koehler, Mishra, & Cain, 2013; Twenge, et al., 2010). As such, statistical analysis 
found significant differences between multiple generations at work and moderate-strong positive 
relationships between constructs of technological pedagogical content knowledge (TPACK) and 
perceptions of technology integration. After interpreting this research and its findings, 
educational leaders should have additional insight into ways that they can support all generations 
of teachers and better align and articulate expectations around the effective use of digital 
technologies for teaching and learning (Koehler, Mishra, & Cain, 2013; Stevens & South, 2016).     
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Appendix B 
EMAIL REQUEST TO PARTICIPATE IN ONLINE STUDY 
Hello. 
My name is Zach Fodor and I am a graduate student at the University of New England.  I am 
conducting research to gather information about teacher knowledge and perceptions regarding the 
use of technology for teaching and learning. 
  
Participation in this research includes completing a brief online survey that will take 
approximately 15 minutes. Your participation in this survey is completely voluntary and your 
responses will be kept confidential. Please review the informed consent for additional 
information about the steps that have been taken to protect confidentiality as required by the 
ethical treatment of human subjects in social research. 
 
If you are willing to participate, please click the link below to access the online survey.  Should 
you have any comments or questions, please feel free to contact me at zfodor@une.edu or 239-
240-9000.  Thank you for your time and participation. 
 
Regards, 
Zach 
 
Adapted from: Virginia Tech University, Institutional Review Board. (n.d.) & Merton (2010).  
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CONSENT FOR PARTICIPATION IN RESEARCH 
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I volunteer to participate in a research project conducted by Zachary Fodor from the University 
of New England. I understand that the project is designed to gather information about knowledge 
and perceptions regarding the use of technology for teaching and learning. 
 
1. My participation in this research is voluntary. I understand that I will not be paid for 
my participation. I may withdraw and discontinue participation at any time without 
penalty. If I decline to participate or withdraw from the study, no one at my school 
will be told.  
 
2. If I feel uncomfortable in any way during the survey, I have the right to decline to 
answer any question or to end the survey. 
 
3. Participation involves completing an online survey. The survey consists of 35 
multiple choice questions that are rated on a five-point scale. Please answer each 
question to the best of your knowledge. 
 
4. I understand that my confidentiality as a participant in this study will remain secure. 
Subsequent uses of records and data will be subject to standard data use policies 
which protect the anonymity of individuals and institutions. 
 
5. The online survey will not collect identifying information (first name, last name, 
email, IP address, etc.) of research participants. This way the study cannot link 
individual responses with my identity. 
 
6. I understand that this research study has been reviewed and approved by the 
Institutional Review Board (IRB) for Studies Involving Human Subjects at the 
University of New England. 
 
7. I have the right to print a paper copy of this informed consent letter for my own 
records. 
 
8. I have read and understand the explanation provided to me. I have had all my 
questions answered to my satisfaction, and I voluntarily agree to participate in this 
study.  
 
 
 
 
Adapted from: National Center for Postsecondary Improvement (2017) 
 
